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EXECUTIVE SUMMARY

This Technical Memorandum presents the results of the fourth quarter baseline
groundwater sampling event for the American Chemical Service (ACS) NPL Site (Site) in
Griffith, Indiana. It also provides a summary of the baseline sampling data in the context
of previous sampling results and it includes a proposal for an interim groundwater
monitoring plan (during remedial design and remedial -action) on the basis of the
accumulated data and future requirements.

The fourth sampling event for the baseline groundwater monitoring was initiated on
September 22, 1997 with the measurement of water levels at staff gauges, piezometers, and
monitoring wells on the ACS Site. During the next two weeks, groundwater samples were
collected from 24 upper aquifer and 23 lower aquifer monitoring wells and submitted under
standard chain-of-custody for laboratory analyses of the full scan Target Compound List
(TCL) organic and Target Analyte List (TAL) parameters. The detected analytes and
concentrations were generally consistent with previous sampling results. On October 2,
1997, groundwater samples were collected from five residential wells in the vicinity and
submitted for laboratory analysis of TCL/TAL parameters.

Groundwater contour maps were developed for the upper and lower aquifers based on the
September 1997 water level data. The interpreted groundwater flow patterns are consistent
with flow patterns observed at the Site since the Remedial Investigation in 1991.
Historically, the water table has been higher to the east of the ACS facility and lower to the
west and south. Prior to construction of the barrier wall, there was a groundwater mound
beneath the ACS Site, resulting from infiltration through the unvegetated surface of the
ACS facility and from the ACS fire pond. The resulting mound created a hydraulic barrier
that prevented east-to-west groundwater flow beneath the Site, and caused the groundwater
to flow north and south from a divide just east of Colfax Avenue; northward flow was
directed around the ACS facility and southward flow was toward an area southeast of the
Site with lower water table levels.

There has been little change in the regional groundwater flow following completion of the
barrier wall and perimeter groundwater containment system (PGCS) at the ACS Site.
These two remedial projects, completed in June and July 1997, only resulted in small
localized changes in groundwater direction and velocity in the upper aquifer, mostly related
to the 1500 foot groundwater extraction trench that is integral to the PGCS. The water
table map developed from the September 1997 water level data shows that groundwater
flow is still from east to west, with flow being diverted north around the ACS facility and
to the south. The hydraulic barrier formerly caused by surface water infiltration on the
ACS Site, has been replaced by the barrier wall. There is no observable change in the
groundwater flow pattern in the lower aquifer resulting from the remedial construction.
The lower aquifer potentiometric map developed from the September 1997 water level data
indicates that, just as in the past, groundwater flow is from south to north in the lower sand
aquifer beneath the ACS NPL Site.
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Four primary areas of buried waste have been identified as sources of groundwater
contamination at and around the Site: the On-Site Containment Area, the Still Bottoms
Area, the Off-Site Containment Area, and the Kapica-Pazmey Drum Recycling Area.
Previous sampling, beginning in 1989 for the Remedial Investigation, has indicated that
groundwater contamination extends southeast from the Off-Site Containment Area and
north and west from the ACS facility in the upper aquifer. Monitoring wells installed in
1996 have delineated the outer extent of groundwater impacts in each area. Benzene and
chloroethane are the predormnant groundwater contammants -ethcr-eomfrtuente—*uch—a%

The only observed lower aquifer impact has been related to monitoring well MW9, which
was installed in 1990 just west of the ACS facility. Soon after installation, chloroethane
was detected in MW9, and then in 1995, benzene was detected in a sample from the well.
A dye tracer test conducted during 1997 indicated that there is a leak between the upper and
lower aquifers at MW9, probably along the well casing. MW9 was abandoned in February
1998 and replaced by MWOIR constructed ten feet north (downgradient) from the MW9
location. Future sampling of the replacement well will be used to evaluate the
effectiveness of the abandonment and the magnitude of the residual impact from the
leakage. Ether, a volatile organic TIC (tentatively identified compound), has been detected
in several lower aquifer wells located northwest of the ACS facility. Ether has been
detected at a concentration of 12,000 ug/L at monitoring well MWS1.

Residential wells were sampled during the remedial investigation and during 1996 and
1997. In some sampling events there were occasional traces of VOCs reported in several
samples, upgradient from the Site and to the far east of the Site. None of the detections
exceeded levels of concern, such as MCLs.

Construction of the PGCS and the barrier wall has isolated the primary sources of
groundwater contamination. Groundwater monitoring of the upper and lower aquifers will
be required at and around the Site. Section 4 of this Technical Memorandum details an
Interim Monitoring Plan to be conducted during the next few years during remedial design
and construction. The monitoring plan addresses: 1) sampling locations, 2) sampling
parameters, 3) sampling frequency and 4), a protocol to modify the sampling or take other
action, if necessary.

The upper aquifer network of monitoring wells will monitor groundwater quality in three
areas of groundwater contamination identified in the upper aquifer: one to the north, one to
the west, and the other to the southeast of the ACS NPL Site. Perimeter and internal

monitoring wells have been defined for each of these areas. —The-perimeter-weltsfotr-cach
area-arenear-the-margins-of groundwater-impaet—Future monitoring at these locations will

allow the boundaries of groundwater impacts to_be closely monitored..confirm—if—the
grotindwater-eontaminatton-ts-remaining-contatned;-and provide early warning if it may be

expanding: Internal wells have been identified in the north and southeast areas. Results of
periodic samples from these wells will provide an indication of the performance of the
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PGCS and barrier wall, show changes in groundwater quality over time, and provide a
warning if groundwater nﬁpacts are becoming more signiftéint.

The lower aquifer monitoring network wells will be used to: 1) document background
groundwater quality, 2) monitor the behavior of the area of contamination associated with
groundwater leakage between the upper and lower aquifer at MW9, and 3), monitor the
point of compliance at the downgradient boundary (north side) of the Site.

Groundwater monitoring will be conducted on a semi-annual basis during-the—nextfew

years;—as remedial design and remedial action proceed. The upper and lower aquifer

network will be sampled and analyzed for full scan TCL/TAL each spring. The second

annual sampling event will be conducted each fall, with the samples analyzed for l’L
| representative-indicator parameters: PCE, TCE, TCA, DCE, 1,2-DCA, VC, chloroethane,

benzene phenol, phthalates, arsenic, and lead. Because of recent fluctuations in the

concentrations of VOCs at upper aquifer wells MW48 and MW49 and because MWIR is a

new well, these will be sampled on a quarterly basis and analyzed for indicator parameters.

In addition, the water levels will be measured at the level monitoring network locations,

analyzed, and reported on a quarterly basis.
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1.0 INTRODUCTION

This Technical Memorandum provides a summary of the Baseline Groundwater sampling
conducted at the American Chemical Service (ACS) NPL Site (Site) in Griffith, Indiana
during 1996 and 1997. The baseline sampling consisted of four consecutive quarterly
sampling rounds of groundwater monitoring at approximately 48 monitoring wells. These
rounds included samples collected at the monitoring network wells in: 1) March, August,
and November 1996, 2) April and March 1997, 3) June 1997, and 4) September 1997. The
monitoring included: the measurement of water levels at monitoring wells, piezometers
and staff gauges; the measurement of field parameters, and the collection and submittal of
water samples for analysis of Target Compound List (TCL) organic and Target Analyte
List (TAL) inorganic parameters.

The remainder of this Technical Memorandum includes three sections: Section 2 provides
a listing of the September 1997 sampling event, Section 3 presents a summary and
evaluation of the four quarterly events of Baseline Sampling, and Section 4 presents a
proposed interimleng-term groundwater monitoring plan to _be_in_effect during the
remedtatton- remedial design and remedial action phases at the Sitebased-on-theBaseline

Sampting-results. In addition. many of the monitoring wells were sampled four or five
times prior the baseline sampling, including sampling during and following the remedial

investigation.
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‘30 SEPTEMBER 1997 SAMPLING

2.1 PURPOSE AND SCOPE

The fourth round of the Baseline Groundwater Sampling Program, conducted in September
1997, consisted of measuring water levels and collecting groundwater samples.

« Water levels were measured at staff gauges and upper and lower aquifer wells and
-piezometers on September 22, 1997.

+ Groundwater samples were collected from 24 monitoring wells screened in the
upper aquifer and 23 monitoring wells screened in the lower aquifer during the
weeks of September 22, 1997 and September 29, 1997 and analyzed for
TCL/TAL parameters.

In addition, and at the request of U.S. EPA, water samples were collected at five nearby
residences and analyzed for full scan TCL/TAL parameters.

As defined in the October 1996 Phase 2 Upper Aquifer Technical Memorandum (revised
June 1997), the objectives of monitoring the upper aquifer are to:

» Monitor groundwater quality at the boundaries of the known extent of
contamination to determine whether the contaminant plume in the upper aquifer is
stable or expanding.

o Measure water levels in the upper aquifer to determine how remedial actions
affect groundwater flow patterns at the Site.

» Monitor groundwater quality in the plume interior to determine how contaminant
concentrations change in response to remedial actions.

The objectives of monitoring of the lower aquifer (listed in the September 1996 Lower
Aquifer Investigation Report (revised June 1997), are to:

« Verify the historic northerly horizontal groundwater gradient;
« Monitor the effect—if-any: of remedial-aettons-the remedial actions consisting of

the barrier wall, the northside perimeter groundwater containment system and
other remedial actions at and around the Site, on groundwater flow patterns; and

» Monitor for the presence of contaminants, if any, that may migrate from the upper ]

aquifer to the lower aquifer.
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Monitoring well locations and sampling parameters for the September 1997 upper aquifer
monitoring activities are described in the Phase II Upper Aquifer Investigation Technical
Memorandum, revised June 1997. Well locations and sampling parameters for the
September 1997 lower aquifer monitoring activities are described in the Lower Aquifer
Investigation Report Technical Memorandum, revised June 1997.

As in previous sampling events, the September sampling was conducted in accordance with
U.S. EPA-approved Specific Operating Procedures (SOPs), and the approved Quality
Assurance Project Plan (QAPP).

2.2 WATER LEVELS

Water levels were nicasured at the monitoring wells, piezometers, and staff gauges on
September 22, 1997. Three additional sets of paired piezometers (P101-P106) were
installed on September 25, 1997. These piezometer pairs were installed to complete the
level monitoring system for the barrier wall built around the waste areas at the Site during
1997. In addition, piezometers P1, P20, P40, P41, and P49, which were damaged during
barrier wall construction, were replaced. The new piezometers were surveyed, but because
they were installed after the September 22, 1997 gauging event, these piezometers are not
included in the tables and figures accompanying this Technical Memorandum.

2.2.1 Plots of Water Table and Lower Aquifer Potentiometric Surface

Water level measurements are presented in Table 1, which also includes map coordinates
(reference points), top of inside the well casing elevations, and calculated groundwater
elevations for the measurement points. Figure 1 is a water table contour map prepared
from the calculated groundwater elevations (plotted adjacent to the well, piezometer, and
staff gauge symbol). Figure 2 is a water table contour plot for November 1996 before the
barrier wall and perimeter groundwater containment system were constructed. Figure 3
shows the potentiometric surface for the lower aquifer based on the groundwater elevations
at the uppermost well at each lower aquifer well nest (calculated groundwater elevations
are plotted adjacent to weu and piezometer symbols).

2.2.2 Vertical Gradients Calculated for the Upper and Lower Aquifers

Vertical gradients were calculated for both the upper and lower aquifers on the basis of
water level measurement data from adjacent wells and piezometers screened at different
depths in each aquifer.

A summary of vertical hydraulic gradients calculated for nested piezometers in the wetland
area is presented in Table 2. Vertical gradients were calculated by dividing the difference
in head between nested piezometers by the distance between the screen midpoints.
(Piezometers screened at the base of the upper aquifer have screens that are two feet long.
Piezometers placed to measure the water table are constructed with ten-foot long screens
placed to intersect the water table. Therefore, the distance between screen midpoints is an
accurate representation of the screen separation, and is appropriate for making the vertical

Fourth Quarter Results July 1%, 1998 ACS NPL Site
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gradient calculation). Vertical gradients in the wetland ﬁié'ﬁappem to be upward, but low |
in magnitude.

Vertical gradients calculated for nested wells screened within the lower aquifer during the
September 1997 water level monitoring event are presented in Table 3. The gradients were
calculated by dividing the difference in head between nested wells by the distance between
the bottom of the upper screen and the top of the lower screen at each well location._These
reference points were selected rather than screen centers in order to provide the most
accurate vertical gradient calculations. Most of the lower aquifer wells have ten foot long
screens. the differences in water levels at adjacent lower aguifer wells are generally quite
small (most less than 0.02 feet), and the vertical separation between screens is 20 feet or

less in most cases. In order to avoid biasing the calculated gradients low, it was appropriate
to use the bottom and top of adjacent well screens rather than screen centers.

Four of the gradients calcutated between upper, middle, and lower zones were downward,
two were upward, and four were within the margin of potential error in the water level
measurements. The largest downward gradient was calculated for MW8/MW31, where a
difference of one foot was recorded between MW8 and MW31. This is clearly a
measurement error_at MW8, since previously, MW8 and MW31 have shown water
elevations that are within several hundredths of a foot of each other. The error was not
discovered until the actual groundwater elevations were calculated from the water depth

measurements. Since the calculation was made several days after measurement, it was too

late to collect another contemporaneous. accurate measurement. The largest upward
gradient was observed at the MW29/MW34/MW9 well nest, where an upward gradient of

0.0013 was calculated between wells MW29 and MW34. Where gradients are measurable,
there seems to be a general downward gradient from the upper to the middle part of the
lower aquifer and an upward gradient from the bottom to the middle of the lower aquifer.
As a result, there is little overall gradient between the top and bottom of the lower aquifer.

2.2.3 Calculated Vertical Gradients Between the Upper and Lower Aquifers
Calculated vertical gradients between wells screened in the upper aquifer and lower aquifer
are presented in Table 4. in general head levels are more than ten feet higher in the upper
aquifer than in the lower aquifer. It is clear that the water level drop occurs across the clay
layer between the upper and lower aquifer rather than across the entire distance between
well screens in the upper and lower aquifer. Therefore, ¥vertical gradients were calculated
by dividing the difference in head between the upper and lower aquifer wells by the
thickness of the clay confining layer between the two wells. Strong downward vertical
gradients ranged from -0.37 calculated between MW 17 and MW28 to -0.82 between P27
and MW9.

2.3 GROUNDWATER SAMPLING

Prior to sampling, monitoring wells were purged using low-flow methods in accordance
with the approved Monitoring Well Sampling SOP for the Upper Aquifer Investigation

Fourth Quarter Results July 15 1998 ACS NPL Site |

Baseline Groundwater Monitoring Page 4

14

12



(revision: March 21, 1997). Field parameters, pH, specific conductivity, temperature, and
turbidity, were measured and recorded during well purging activities (Table 5).

2.3.1 Upper Aquifer Analytical Results

Laboratory analytical reports for VOC, SVOC, PCB, and inorganic compound analyses of
samples from upper aquifer monitoring wells are compiled in Appendix D. Compounds
detected in samples are summarized in Table 6. The detections of primary contaminants of
concern (as identified in previous sampling rounds) are summarized for each upper aquifer
well on Figure 4. The results are consistent with previous sampling data and are discussed
in the context of all four quarters of baseline sampling in Section 3. Appendix C contains
time trend plots for benzene and chloroethane in upper wells and also a listing of all
analytical detections in each upper aquifer well.

2.3.2 Lower Aquifer Analytical Results

Laboratory analytical reports for VOC, SVOC, PCB, and inorganic compound analyses of
samples from the lower aquifer monitoring wells are compiled in Appendix E. Compounds
detected in samples are summarized in Table 7 for each lower aquifer well and shown on
Figure 5. The results of the sampling are consistent with previous results and are discussed
in the context of all four quarters of baseline sampling in Section 3. Appendix C contains
time trend plots for benzene and chloroethane in lower wells and also a listing of all
analytical detections in each lower aquifer well.

Monitoring Well MW?9 is a lower aquifer monitoring well that has a history of groundwater
contamination. The well was installed in March 1990 using a double casing method.
Within six months, low levels of chloroethane were detected in samples collected from the
well. Benzene was detected in a sample from the well in January 1995 and chloroethane
and benzene have been detected at generally increasing concentrations in samples since that
time. Although a review of the construction report for the well did not provide any
indication of irregularities in the well construction, the sudden appearance and quick
increase in concentrations seemed to suggest that the benzene and chloroethane were
migrating down the well casing rather than coming from some other more diffuse or distant
source.

Therefore, Montgomery Watson developed a tracer test procedure to evaluate whether or
not groundwater was migrating from the upper to lower aquifer in the immediate vicinity of
MW9. After U.S. EPA approved the procedure, the tracer test was conducted. Dye and
ionic tracers were injected in the upper aquifer in the vicinity of MW9. After 60 days, the
dye tracer was detected in groundwater taken from MW9, confirming that there is a leak
between the upper and lower aquifers at this location, probably along the well casing—b-5-

new—wel-tMWO9R). Following the U.S. EPA approved plan. MW9 was abandoned in
February 1998 and replaced by MWOR, located approximately wii-be-ptacedHtve—to-ten
feet north (downgradient) from the original MW9 location. The results of future sampling
of the new well and MWI10C, which is downgradient, will be used to evaluate the
effectiveness of the abandonment.

Fourth Quanter Results July 15, 1998 ACS NPL Site
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24 RESIDENTIAL WELL SAMPLING

Samples were collected at 18 residential wells in March 1997. The samples were analyzed
for full scan TCL/TAL compounds. Trace levels of VOCs were detected in several of the
wells, but none of the detections was above an MCL. Wells at Fthe following five
addresses were re-sampled concurrent with the September 1997 groundwater sampling
event: -These-were-the—welsat-the-folowineaddressex—938 South Arbogast, 1014 South
Arbogast, 1033 Reder Road, 1130 Reder Road (two houses served by the same well), and
430 East Avenue H. Attherequest-of U-S—EPArestdential-wells—were—sampled—sat-the
folowing-addressesinmthe-vieinity-of the ACS-NPESite-in-Oetober 1997

The sample to be collected from 938 S. Arbogast was not collected because this address
had previously been connected to the City of Griffith water and sewer utilities. Therefore,

U.S. EPA instructed Montgomery Watson to collect a sample from 1002 Reder Rd. The
sample designation assigned to this well in the field was ACS-PWY-02 and a duplicate of
this sample was collected and designated ACS-PWY-92. Due to a laboratory error, the
sample from ACS-PWY-02 was analyzed for multi-concentration VOCs, not the required
low-level detection limits used for the private well samples. By the time the laboratory
notified Montgomery Watson of this mistake, the sample was beyond the allowable holding
time, and the laboratory could not re-extract the sample to run low-level detection limit
VOCs. Therefore, the VOC and VOC TIC data sheets for ACS-PWY-02 are not available.
However, because sample ACS-PWY92-02 was a duplicate of ACS-PWY-02, low-level
detection limit VOCs and VOC TICs are available from 1002 Reder Rd., and are included
in Appendix F.

Sample Identifier Address
PWY-02 1002 Reder Road
PWD-02 1033 Reder Road
PWRC-02 1130 Reder Road (Center House)
PWRE-02 1130 Reder Road (East House)
PWK-02 . 1014 South Arbogast
PWZ-02 ' 430 East Avenue H

The locations of the residential wells east and south of the Site are shown on Figure 6.
Each residential well sample was analyzed for TCL and TAL parameters using low
detection limit analytical methods. The sampling results are tabulated in Appendix F and
the analytical detections are summarized in Table 8,

The September 1997 sampling results (the sampling date was actually October 2, 1997)
were similar to the March 1997 sampling. In sample from residential well PWK, TCE was
detected at 0.3 parts per billion in March and at 0.2 parts per billion in September. PWi&
PWK is screened in the lower aquifer, upgradient (south of the Site) and outside the
footprint of the upper aquifer impacted groundwater. The samples from PWRE and PWRC
again showed trace levels of VOCs, as they did in the March sampling. However, in March
the detected VOCs were 2-butanone detected at 3 parts per billion and vinyl chloride
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detected at 0.3 and 0.2 parts per billion. In the samples collected in September, only one
l VOC was detected: methylene chloride at 0.2 parts billion.
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3.0 EVALUATION OF BASELINE SAMPLING DATA

3.1 SUMMARY OF AVAILABLE GROUNDWATER DATA

The Remedial Investigation for the ACS NPL Site was initiated in 1988. Since that time
28 upper aquifer and 25 lower aquifer monitoring wells have been installed and sampled
numerous times. In addition, more than 100 upper aquifer piezometers, three lower aquifer
piezometers, and 12 surface water staff gauges have been installed and used to develop
groundwater elevation maps on numerous occasions. Water levels and samples from these
points have been used to complete a number of hydrogeologic evaluations starting with the
Hydrogeologic Technical Memorandum and continuing with the Remedial Investigation
Report and subsequent monitoring reports. The following evaluation of the groundwater
flow system, aquifer geochemistry, and contaminant distributions is based on previous
reports and the Baseline Groundwater monitoring conducted in 1996 and 1997.

3.2 GROUNDWATER FLOW SYSTEM

3.2.1 Groundwater Flow in the Upper Aquifer .

Following the collection of water level information in June 1997, two remedial
construction projects have been completed: the Perimeter Groundwater Containment
System (PGCS) and the Barrier Wall and Extraction System (BWES). The effect of these
structures on the upper aquifer groundwater flow system is evident in comparing Figures |
and 2. Figure 2 illustrates the water table configuration prior to construction and Figure 1
illustrates the water table configuration after construction. Comparison of the contour
patterns on these two figures indicates that changes have occurred locally in the flow
pattern, but that the general regional groundwater flow paths are unchanged.

The highest groundwater levels in the upper aquifer (other than inside the barrier wall) are
located east of the ACS facility as indicated by MW18 and P60 (Figure 1). These high
water levels suggest the presence of a groundwater mound approximately along Reder
Road. Groundwater flows to the north and south from this mound. The lowest
groundwater elevations are to the west and south of the ACS facility. To the west, the
groundwater sinks are the drainage ditch between SGl1, SGS5, SG6 and SG3, and the
Griffith Landfill leachate collection system (shown by SG2 and P22). The water table is
also lower to the south at locations such as MW43 and MW44. In general, groundwater
flow in the vicinity of the Site is from the groundwater mound along Reder road, toward
the groundwater lows in the west and south. In addition, the collection trench for the
PGCS is a groundwater sink to the northwest and west of the ACS facility, as shown by the
water table depression between P82 and P91.

The barrier wall prevents groundwater flow directly to the west from Colfax Avenue.
Groundwater flows both north and south from the Reder Road mound. The flow to the
north curves around the north end of the barrier wall and is collected in the PGCS
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extraction trench (P83) or discharged to the drainage ditch (just beyond MW48).
Groundwater also flows south from the Reder Road mound toward the south/southwest.

The effect of the PGCS extraction system and effluent discharge is evident in the wetland
to the west of the ACS facility. The 629 and 630 contour lines west of the ACS facility
illustrate this effect. The 629 foot elevation contour line wraps around most of the PGCS
extraction trench due to lower water levels at P91, P88, and P85. A few hundred feet
further to the west, the 630 foot contour line outlines a local groundwater high caused by
treated water discharges into the wetlands from the PGCS.

While the barrier wall now prevents groundwater flow west across Colfax Avenue,
westerly flow across Colfax Avenue was previously limited by a hydraulic barrier. Figure
2 (the November 1996 water table plot) shows similar general groundwater flow from east
of Colfax toward the groundwater lows at the drainage ditch, the landfill leachate collection
system or the far south part of the Site. Prior to construction of the barrier wall, surface
water infiltration to the water table on the ACS Site and through the ACS facility fire pond
(shown by SG7) caused a groundwater high near the center of the Site, resulting in radial
groundwater flow from the ACS Site, and a hydraulic barrier to westerly flow across
Colfax Avenue.

The upper aquifer matrix is a homogeneous silty sand with no evidence of interlayering or
bedding complexities. Since the water table maps are based on water levels collected at 12
staff gauges, 28 wells, and more than 100 piezometers, very little interpolation has been
required to develop detailed contour plots. All water table maps developed for the ACS
Site since the remedial investigation in 1991 have consistently shown the same general
groundwater flow patterns. While the contour lines defining the water table are curved,
they clearly show consistent groundwater flow pathways :rom recharge to discharge areas.
The average calculated groundwater flow velocity in the upper aquifer is on the order of 50
feet per year, but the rate probably ranges from a minimum rate of less than 10 feet per year
to greater than 200 feet per year. The only locations where the groundwater velocity may
exceed 100 feet per year are in the vicinity of the PGCS extraction trench and the Griffith
Landfill leachate collection system. (Detailed groundwater velocity calculations, based on
the RI aquifer tests and the pumping test conducted in March 1995, are summarized in
Appendix A.)

Because of the homogeneity of the upper aquifer, and—the—retattve—simpltetty—of-—the

groundwater—flow—paths;~the total number of staff gauges, wells, and piezometers can be
reduced for future monitoring events. The level measurement locations necessary to

develop accurate water table maps are presented in Section 4.2.1.

3.2.2 Vertical Gradients in the Upper Aquifer

Due to the presence of elevated levels of benzene at the base of the upper aquifer relative to
that of the surface of the upper aquifer which was determined during the tracer
investigation. U.S. EPA was concemned that there might be downward gradients in the
upper aquifer in the wetland, and so required the installation of four sets of nested
piezometers in the wetland to the west of the ACS facility. Table 2 shows the upper aquifer
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vertical gradient calculations based on the September 1997 water level measurements. The
vertical gradients recorded at each of the four nested piezometer locations for the past five
quarters are tabulated below.

Piezometer  August  November March June September
Nest 1996 1996 1997 1997 1997
P64/P65 0.009 0.000 0.016 -0.062 0.022
P66/P67 0.005 0.005 -0.003 0.013 0.007
P68/P69 0.000 0.000 0.010 0.002 0.003
P70/P71 -0.020 0.006 0.030 0.042 0.035

Out of the 20 vertical gradients calculated from these four dual piezometer locations in the
upper aquifer in the wetland. three were downward, three were zero. and 14 gradients were

upward. From these accumulated data, it is apparent that the general vertical gradients are
upward, which is the typical occurrence in a wetland area where groundwater discharges to
the surface. Fherefore-it-witl-not-benecessaryto—continue—colecting-water-levels-at-these
piezometer-pairs-in-future-monitoring-events:

3.2.3 Groundwater Flow in the Lower Aquifer

Water levels were measured at staff gauges and the lower aquifer monitoring wells and
piezometers on September 22, 1997. The measurements are recorded in Table 1 which also
includes the map coordinates and the calculated water elevation for each measurement
point. Figure 3 is a plot of the potentiometric surface for the lower aquifer based on the
water levels measured at the uppermost well at each lower aquifer well nest. The
calculated water elevations are plotted adjacent to the well, piezometer, or staff gauge
symbol

Consistent with the historical groundwater data, the groundwater flow in the lower aquifer
is essentially northward. The horizontal hydraulic gradient in the lower aquifer was
calculated using the measured difference in head between MW22, located in the southern
portion of the Site, and MW 10, located at the northern Site boundary. This difference, 1.0
foot on September 22, 1997, was then divided by the lateral distance between lic «wvo wells
(2,850 feet). Based on this calculation, the horizontal hydraulic gradient in the lower
aquifer is 0.00035. As illustrated in the following table, the September 22, 1997 lower
aquifer horizontal hydraulic gradient is consistent with previously calculated gradients.

Report of Hydraulic Gradient in Lower Aquifer Horizontal Hydraulic Gradient
Remedial Investigation Report (June 1991) 0.0006

Technical Memorandum (October 1995) 0.00041

Lower Aquifer Tech Memo (September 1996) 0.00047

Groundwater Monitoring Report (August 1996) 0.00047

Groundwater Monitoring Report  (November 1996) 0.00049

Groundwater Monitoring Report (March 1997) 0.00040

Groundwater Monitoring Report (June 1997) 0.00044

This Groundwater Monitoring Report 0.00035
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These accumulated data show a relatively low horizontal hydraulic gradient in the lower
aquifer that may be decreasing with time. The lower aquifer is homogeneous like the upper
aquifer. It also consists of sand, although it contains more gravel than the upper aquifer.
Potentiometric maps developed since the remedial investigation in 1991 have shown a
consistent gradient from south to north. Based on these hydraulic gradients and the
hydraulic conductivity values calculated from slug test results during the RI, the
groundwater flow rate in the lower aquifer is on the order of 50 feet per year. (Appendix A
contains the lower aquifer groundwater velocity calculations.) If the hydraulic gradient is
decreasing, the groundwater velocity would be decreasing proportionately.

3.2.4 Vertical Gradients in the Lower Aquifer

Seven nested well sets have been installed in the lower aquifer. At each location, there are
two or three monitoring wells and/or piezometers, each screened at a different depth within
the lower aquifer. The water levels recorded for each of these wells are summarized in
Table 1 and were usec to calculate vertical hydraulic gradients between well screen
intervals and the top and bottom of the lower aquifer at each location. Table 3 summarizes
these calculated vertical gradients. Vertical gradients in the lower aquifer have been
similarly calculated for each of the past five quarters. Tabulated below are the vertical
gradients calculated between the top and bottom of the lower aquifer during that time
period.

Well/Piezo August November  March June September
Nest 1996 1996 1997 1997 1997
MW7/MW36 0.0 0.0004 -0.0006 -0.0010 0.0
MW8/MW32 0.0002 0.0002 00 0.0 NA
MW9/MW34 -0.0002 -0.0002 0.0005 0.0 0.0
MWS1I/MW33 NA -0.0004 0.0 0.0 0.0
MW28/PZ43 -0.0006 0.0028 0.0 0.0 0.0
MW52/MW53 NA NA -0.0008 -0.0004 -0.0004
MWS4/MWSS NA NA 0.0008 0.0 0.0
Note

Value of “0.0” indicate hat the vertical gradient was not measurable.
NA = A water level necessary for the calculation was not available

From a review of the accumulated data between August 1996 and September 1997, it is
apparent that there are not consistent or significant vertical gradients across the lowcr

petenﬁomcfrtﬁnaps——The water Ievel measurement locatxons necessary to develop accurate
lower aquifer potentiometric maps are presented in Section 4.1.2.

3.2.5 Vertical Gradient Between Upper and Lower Aquifer

The average groundwater elevations in the upper and lower aquifers are approximately 632
and 621 feet amsl, respectively. The confining clay layer between the upper and lower
aquifer varies in thickness from greater than 30 feet to the south to less than 5 feet in the
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3.4 SUMMARY OF NAPL OBSERVATIONS ~ *°

During investigations at the ACS NPL Site over the past ten years. non-agueous phase
liguids (NAPLs) have been observed at several locations and U.S. EPA has inquired as to
the nature and extent. The locations where NAPLs have been observed are now enclosed
within the barrier wall. Four areas labeled A, B, C, and D that appear to contain persistent
indications of NAPLs are plotted on Figure 7.

Area A -- Area West of the Fire Pond

During the Remedial Investigationv (RD), floating NAPLs were observed in piezometer P-

-37. _The piezometer was destroyed in the interim between the RI and pre-design
investigation and was not replaced. However, the NAPLs were found in the piezometer at

each measurement event before the piezometer was destroyed.

Area B - Still Bottoms Pond

During the RI, floating NAPL was observed in several soil borings in the vicinity of the
closed Still Bottoms Pond .

Area C - Area South of ACS Rail Spur

Borings were made from ground surface to the confining clay layer along the proposed and
final barrier wall alignment during the Dewatering Barrier Wall Alignment Investigation in
February 1996. Samples were field evaluated for the presence of oil with hydrophobic dye

tests. In the area between the ACS rail spur and the ACS rail tracks. a thin layer of oily soil
(less than 1 inch thick) was detected at the base of the upper aquifer and the top of the

confining clay at several boring locations in the area labeled C. No layer was observed in
any of the perimeter borings.

Area D — Off-Site Containment Area

A number of test pits were excavated during the Pretreatment / Materials Handling
Treatability Study in July 1997. Floating NAPLs were observed on the water table in Test
Pits SA-01, SA-02, and SA-04. These are inside the area marked D on the attached map.

Miscellaneous Observations of NAPL

qure 7%e-aﬁaeh¢d-:zkaf—a-f—ﬁmmefer+oeahﬂm shows four mcmmctcls whercat-upper
— Ffloating
NAPLs have been detected—m—fﬁtn-—of—fhcm.—mezomtteﬁ As _mentioned above, P-37
contained NAPL each time the water level was measured. Three other piezometers (P-12,
P-29, and P-35) which had not previously been found to contain NAPLs, did show an
indication of floating NAPL during the September 1997 groundwater monitoring event.
(The water level probe had an oily sheen after measurement). These are locations where
the water table has been depressed by operation of the barrier wall extraction system
BWES). It is possibleh that this depression has caused the accumulation of NAPLs.
All locations are inside the barrier wall.
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35 ELEVATIONS OF THE TOP OF THE CLAY CONFINING LAYER

U.S. EPA has inquired as to the nature and extent of anv-NAPLs that may be on and around
the Site. Where there are DNAPLSs. there is the concern that they may seep to the bottom
of the aquifer containing them and then flow by gravity along low areas. Several figures
have been developed to evaluate the surface contours and elevation of the top of the clay
layer. and evaluate the potential that there might be preferential DNAPL flow paths. The

- 140 soil borings made at the Site which have made contact with the clay layer are collated

on Table 9. The values on this table were used with the-Surfer™ contouring software

packase—to develop an interpolated “Top of Clay” surface contour map (Figure 8). The

individual boring locations and top of clay elevations are plotted on Figure Y8.

One of the obijectives of the Dewatering / Barrier Wall Alignment Investigation, conducted
early in 1996. was to select an alignment for the barrier wall that would be outside the

buried waste, as defined by the ROD and potential NAPL areas. Fifty-two borings were |

made in the On-Site Area and 29 borings were made in the Off-Site Area during the

investigation. Each of the boreholes was advanced to the depth at which it encountered the
clay layer, and continuous split spoon samples were collected at each location. Each splits

spoon sample was visually inspected for evidence of contamination, and samples at the |

aquifer clay interface were evaluated for the presence of DNAPL by using an oil-indicating
field screening dyve. No evidence was found of DNAPLs or LNAPLs in any of the borings

located along the final alignment of the barrier wall.

Observation of the top-of-clay elevations on Figure ’5 and examination of the contour plot |

in Figure 8 show that the top of clay elevation varies about the elevation 620 feet amsl. It
appears that there may be a slight upward slope to the clay surface going from the ACS
facility. south toward the landfill. The top of clay beneath the active ACS facility and On-

Site Containment Area appears to be about 619 feet amsl. In the Off-Site Containment

Area. the average top of clay elevation is 620 feet amsl, and at the Kapica-Pazmey Area, it
is about 621 feet amsl. There is no evidence of channeling or a low area that might have

resulted in eravity flow from the internal contaminant source areas, to an area now outside
the barrier wall.

Prior to construction of the barrier wall in 1997, jt is likely that the areas_of buried waste
and perhaps the areas containing NAPLs were the source of groundwater contamination.
However, Figure 106 shows that these areas are now contained inside the Barrier Wall-and

the-wat: The barrier wall is buiit to the highest current industrv standards for permanence
and chemical resistance. The construction materials used and QA/QC standards followed
were equivalent to or in excessexeeedance of those used in the construction of hazardous
waste containment cells such as RCRA Subtitle C landfills. However. since waste
materials remain buried inside the barrier wall, there will be long term monitoring. The
monitoring will include collection and evaluation of water levels on theinside and outside
of the wall to watch for leakage through or under the wall. In addition, there will be
ongoing groundwater sampling of monitoring wells in all directions down gradient from
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the barrier wall to provide evidence if there is a change in groundwater quality due to

leakage.

3.6 INDICATOR CONTAMINANTS AND AREAS OF GROUNDWATER
CONTAMINATION

3.6.1 Upper Aquifer

.

U - WA E)

summarized-on-Figure 106_provides a spatial summary. of the highest detections of VOCs,
SVOCs, and metals in upper aquifer monitoring wells during the four consecutive quarterly
sampling events of the baseline monitoring. The frequency of detection of each compound
in the four sampling events is also indicated on the figure._lIt is worth notingshoutd-be-kept
tntnind that the sensitivity of the analytical instrumentation performing the VOC analyses

has a “detection window” of approximately two orders of magnitude. Therefore, if there is
a variability in the concentrations of different compounds: that is greater than two orders of

magnitude, the compound that is present #at the lower concentration may not be detected.
For example, if the toluene concentration in a certain sample is 1.000860 ug/L, the analysis

may_not report a benzene concentration of 10 mg/L25. because it falls outside the
sensitivity of the instrumentation. —

Time trend plots for benzene and chloroethane, the primary indicators of VOC
contamination imupper-aquifer-wells are included in Appendix C. Analytical results for
samples from wells such as MW48, MW49, MW13 and MW6 that are near identified
groundwater contaminant source areas show consistent, relatively high concentrations
(greater than 100 ug/L) of benzene and chloroethane and lower concentrations of several
other VOCs and/or SVOCs; the other VOCs and SVOCs were typically not detected
consistently in all sampling events. Based on these results, benzene and chloroethane are
indicators of groundwater impacts from the Site. These contaminants would also be good
indicators of downgradient impacts because they are both relatively soluble and mobile in
groundwater.
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The distribution of benzene and/or chloroethane relative to identified Site source areas is
consistent with the groundwater flow pattern in the upper aquifer. For example, based on
the water table configurations shown on Figures | and 2, transport from a source or sources
near MW6 would be expected to the south and southeast in the direction of wells such as
MW19 and MW45; both benzene and chloroethane are present in groundwater at MW 19
and MW45. Benzene at relatively low concentrations is also present at MW15 in this
southern area. ’

Samples from several other monitoring wells located in the north and west part of the Site
show detections of chloroethane and/or benzene. Groundwater flow in the north part of the
Site appears to be to the northwest and west, controlled by regionally higher groundwater
to the east and local discharge to the drainage ditch which enters the Site between wells
MWI13 and MW49. Recent changes in benzene concentrations at MW48 and MW49
between the June and September 1997 sampling events are probably attributable to changes
in local groundwater flow patterns as a result of construction and operation of the PGCS.
In other words, contaminants near the north port of the ACS facility are being “pulled” past
these two wells and into the PGCS trench. Although high benzene concentrations are
found at MW48, benzene is not detected at MW 37, about 300 feet further to the west. This
is strong evidence that the benzene impact ends in the vicinity of the drainage ditch. There
is a strong gradient directly to the west from the ACS facility, where groundwater
discharges to the PGCS. Samples from MW46, which is furthest to the west, have
consistently contained benzene but only at low concentrations, indicating that the impacted
area ends about 500 feet from the western ACS fence line.

To the east, only well MW 12 has shown either of the indicator contaminants; one of the
four samples from this well contained benzene at a low concentration. In this area,
groundwater flow appears to be westerly toward the Site but the gradient is very low. Due
to the low gradient, it is possible that there have been temporary flow reversals in the past
that resulted in the temporary transport of benzene to this location

Analytical results for a number of wells that are either farther from the identified sources
than those where indicator contaminants are present or are upgradient of the sources, show
phenol and, in some cases, bis(2-ethylhexyl)phthalate and dimethylphthalate detections.
These wells include MW 18, MW37, MW38, MW40, MW41, MW42, MW43, MW44 and
MW47. The phthalate detections at these locations appear to reflect field or laboratory
artifacts rather than site impacts for the following reasons. (This concept is further
supported by lower aquifer results in section 3.54.2.)

« Elevated levels of phthalate in groundwater may be a health concern under certain
conditions as indicated by the remediation level of 5.8 ug/L listed in Appendix B
of the Statement of Work.

» Phthalates are recognized common field and laboratory artifacts because they may
be associated with plastics.
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» Phthalates are relatively immobile in groundwater and are not likely to be the first
compounds to arrive at a location downgradient from a source.

« Phthalates are only reported at a few wells (MW37, MW42, MW43 and MW44)
and at all these locations they were not detected consistently in samples (i.e., only
in one of the four sampling events).

« . Phthalates are not reported consistently at the same locations as indicator
contaminants, and hence Site impacts, are present. For example, bis(2-
ethylhexyl)phthalate is reported at 8, and dimethylphthalate at 1, of the 11
locations where benzene and/or chloroethane were detected. At all these
locations, the phthalate compound was detected in only one sampling event. This
pattern also suggests that the phthalate detections at Site-impacted wells are field
or laboratory artifacts.

« Since phthalates have been detected in samples from monitoring wells where no
benzene or other VOC has been detected, it is apparent that VOCs such as

benzene are not reliable indicators of phthalate occurrence. This would be true if
phthalates are concluded to be a laboratory artifact.

« When bis(2-ethylhexyl)phthalate or dimethylphthalate were detected at wells with
benzene and/or chloroethane, the concentrations were generally lower than those
in the wells where indicator contaminants are absent. This concentration pattern
is strong evidence that the phthalates are artifacts rather than a result of Site
activities.

Phenol has been reported at all monitoring wells, bt gen-rally not for all sampling events.
Most of these detections do not appear to be Site-related for the following reasons. The
distributions and concentrations of phenols are anomalous because they do not correlate
with the distribution of known organic contaminants at the Sites, which have well defined
plumes of contamination and which follow well document flow paths outward from
defined source areas. Phthalates and phenols were detected in samples collected both
upgradient and downgradient locations at the Sites. In addition, the highest detected
phenols concentrations were found in samples collected from the deepest wells (as high as
340 ppb), while concentrations in shallow wells were much lower, and were not detected in
field blanks.

It was noted that the approved sampling SOP required replacing the PVC tubing with a new
length of tubing between each well. It was also noted that the water flows through the
tubing at a rate of about ten feet per minute when pumped at the rates specified by the low
flow sampling protocol. It was evident that water drawn from deeper wells has a longer
contact time with the tubing than water drawn from shallow wells. Furthermore, it was
noted that when collecting the field blank, the field technician used a very short piece of
tubing, generally one to two feet in length. Therefore, a test was developed and conducted
to evaluate whether the 0.5 ID., flexible, reinforced PVC, Grundfos tubing used for Low
Flow Sampling could be introducing the phenols (and other compounds) into the sample
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volume. A proposed testing procedure was submitted to U.S. EPA and IDEM on March
13", 1998 and the full details of the tests and results were provide to the Agencies in a letter
report, “Results of Analytical Testing of PVC Tubing,” dated April 9, 1998.

In summary, the test demonstrated that phenols, phthalates, and some tentatively identified
compounds (TICs) can be added to groundwater samples when using the Grundfos PVC
tubing and following a low flow sampling protocol. Phenol was reported in the test sample
at concentrations in the range of 400 ug/L in samples drawn through PVC tubing while
replicating low flow sampling -from a deep monitoring well. Furthermore, bis(2-
ethylhexyl)phthalate was reported at concentrations in the range of 75 ug/L in the same
sample. TICs found in the sample included (2-butoxyethoxy)-ethanol and dehydroacetic
acid, with estimated concentrations of 200 and 56 pg/L, respectively.

The concentrations of phenol and bis(2-ethylhexyl)phthalate measured in the investigative
and MS/MSD samples from PVC Grundfos tubing are higher than the levels of these
compounds reported during routine sampling of groundwater at the ACS site. For example,
during the September 1997 sampling event, phenol and bis(2-ethylhexyl)phthalate were
measured at concentrations up to 340 and 76 pg/L., respectively. These concentration
relationships indicate that leaching from PVC Grundfos tubing during routine sampling can
account for the detections of phenol and bis(2-ethylhexyl)phthalate in monitoring well
samples from the ACS Site. The typical pattern of higher concentrations of both of these
compounds in the deep wells also suggests that PVC Grundfos tubing is the source. Again
as an example, during the September 1997 sampling event, phenol was measured at
concentrations up to 130 pug/L in shallow wells and 340 pug/L. in deep wells; bis(2-
ethylhexyl)phthalate was measured at concentrations up to 15 pg/L in shallow wells and 76
pg/L in deep wells. Higher concentrations in deeper we'ls are consistent with a source in
the tubing because longer sections of new PVC Grundfos tubing are used in these wells
during routine sampling.
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Assuming that detections of emty—phenol (and possibly phthalates) are unrelated to Site
contamination, three areas of groundwater contamination have been designated in the upper
aquifer: -south, north, and west. Each area includes wells where groundwater in the upper
aquifer has been affected by site activities. The south area includes wells MW6, MW19
and MW45. Based on the pattern of groundwater flow in this area, well MWI18 is
upgradient with respect to the area of groundwater contamination, wells MW4? and MW43
are downgradient, and wells MW 15, MW41, MW44 and MW47 are sidegradient. The low
levels of benzene reported at MW 15 suggest that this well is located at the boundary of the
south area.

The north area includes wells MW48 and MW49. Based on the pattern of groundwater
flow in the north part of the Site, MW40 is upgradient from the area of groundwater
contamination, MW37 is downgradient and MW38 and MW39 are sidegradient. Well
MW 11 may also be sidegradient based on the one reported detection of tetrachloroethene.

The west area includes wells MW 13 and MW 14. Prior to the time when the PGCS began
discharging to the wetlands, MW46 was downgradient from the source area at the ACS
plant. However, the continuous PGCS discharge since June 1997 introduces a mound of
clean groundwater between the site and MW46. Future sampling at MW46 will collect
primarily the treated water that is discharged into the wetland and infiltrates into the
ground.

3.6.2 Lower Aquifer
Fhe-95% Uel:{s (tigﬁ:) for b9e'ﬁf!fl''S"V‘9e130ﬂ1p(7!!ﬂ€lﬂ-di?tec{t\fl"ﬂf‘s‘&fﬂp}:., -cHected

summam:ed—on—Flgure 114 prov1des a spanal summary of the hxahest detecnons of VOCs

SVOCs,-metals_in_upper aquifer monitoring wells during the four consecutive quarterly
sampling events of the baseline monitoring.. The frequency of detection of each compound
in the four sampling events is also indicated on the figure (See comment in Section 3.5.1
regarding_potential to mask low level VOC detections if one or more compounds in a

sample has a concentration two orders of magnitude higher than another compound).

Time trend plots for benezene and chloroethane in lower aquifer wells MW9 and MW10C
are included in Appendix C. Benzene and/or chloroethane have been reported in the lower
_aquifer at only a few locations. Chloroethane was detected at MW9 (soon to be replaced by
MWOIR), MW10C and MW?29, and benzene at MW9, MW29, MW33 and MW53. The
presence of indicator contaminants at MW9 is attributable to downward leakage along the
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well casing from the upper to the lower aquifer. A tracer test conducted at this location, as
discussed in Section 2, documented that leakage. MW29 is located adjacent to MW9, but it
is screened 15 feet lower. The concentrations of benzene at MW29, MW33 and MW53 are
much lower than at MW9. The detections at MW29 indicate that the benzene extends
approximately 15 feet below MW9. The other detections at MW 10C, MW33 and MW53
likely represent transport through the lower aquifer from MW9, which is directly
upgradient.

Bis(2-ethylhexyl)phthalate was reported in samples from many lower aquifer wells;
dimethylphthalate was detected at only one well. As in the upper aquifer, the occurrence of
these compounds does not correlate with benzene and/or chloroethane, providing further
evidence that the phthalate detections at the Site are due to field or laboratory artifacts. (See
Section 3.6.1 on Pages 15 and 16 for further details.

Phenol was reported for most of the lower aquifer wells, including wells such as MW22
and MWS50, that are upgradient from the Site. Moreover, the phenol levels at some of the
lower aquifer wells, including upgradient wells, were higher than those measured in the
shallow aquifer, even near identified source areas. These distribution and concentration
patterns strongly support the earlier conclusion that phenols are present in groundwater
throughout the area and are not derived from site activities.

Based on the baseline groundwater sampling results, only one area of groundwater
contamination is present in the lower aquifer. This area includes MW9/MW29 and the
downgradient wells MW10C, MW33 and MW53.

3.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS)

Tentatively Identified Compounds (TICs) were detected in several upper and lower aquifer

monitoring wells. Four TICs were reported in two or more monitoring wells in the
September 1997 sampling results. The following is a tabulation of tentatively identified
compounds, number of «.:ections, and highest detected concentrations

Tentatively Identified Number of Maximum -
Compound Detections Concentration
Chlorodiflouro-methane 4 95 ug/L

Ether 7 12,000 ug/L
Tetrahydrofuran 5 170 ug/L
2-ethyl-1-hexanol 9 28 ug/L

Table 10 contains a more detailed listing of these TICs and monitoring well locations. The
complete listing of TICs for individual monitoring wells is compiled in Appendix C and D.
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4.0 PROPOSED INTERIM GROUNDWATER MONITORING PLAN

4.1 SCOPE AND OBJECTIVES

The Statement of Work (SOW) included as Attachment 2 of the September 30, 1994
Administrative Order for the American Chemical Service Superfund Site states that the
respondents shall implement:

“...a groundwater monitoring program designed to detect changes in
water quality or concentrations of hazardous substances, contaminants, or
pollutants in the groundwater at and beyond the point of compliance and
shall include upgradient, downgradient and transgradient monitoring. The
groundwater monitoring program shall provide for verification sampling
and updating of the current local hydrogeological setting and associated
conditions. The program shall consist of summarizing currently available
information; installing additional monitoring wells, piezometers, and soil
borings; and performing in field measurements or analysis of water levels,
pH, temperature, specific conductance, hydraulic conductivity, and other
measurements or analyses as approved by EPA, after reasonable
opportunity for review and comment by the state. The results of this
investigation shall be submitted in report form to EPA for review and
approval and shall be incorporated into the work plans.”

As discussed in Section 3.2, construction work conducted recently at the ACS Site has
modified groundwater flow patterns locally. A barrier wall with internal extraction
trenches (BWES) has been constructed around the areas of buried waste and a series of
piezometers has been installed to allow documentation of the water levels inside and
outside the barrier wall. A perimeter groundwater containment system (PGCS) that
includes a 1,500 foot extraction trench has also been installed to prevent further off-site
migration of contaminated groundwater to the north and west of the ACS facility.
Piezometers have been installed along the trench to allow documentation of gradients
induced by pumping. A water treatment plant has been constructed to treat the
groundwater extracted from inside the barrier wall and from the PGCS. Influent and
effluent samples will be collected to document the quality of the untreated and treated
water, as part of the Site monitoring.

Remedial activities will be conducted at the Site for the next several years and so it is
premature to develop the long term monitoring Plan at this time. On the basis of the results
of the Baseline Groundwater Sampling, an interim groundwater monitoring plan has been
developed. In general. groundwater sampling will be conducted semi-annually at the
majority of the wells in the monitoring network. One annual sampling event will be
conducted for full scan analyses of the samples and the other will be conducted for a
reduced list of indicator paramelers. The following site-specific objectives have been
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developed for the Interim Monitoring Plan tong-term-monttoring-ptan at the ACS NPL Site
during remedial design and remedial actioncomstritetton activities:

o Collect water level data to monitor groundwater flow in the upper and lower
aquifers and calculate the hydraulic gradients between the aquifers

o Collect water level data to document the performance of the PGCS and BWES
and to _evaluate changes in the groundwater flow system resulting from the
remedial actions (these activities are outlined in the Performance Standard
Verification Plan, April 1997)

o (ollect and analyze samples of the untreated groundwater to provide characteriza-
tion of the water guality inside the barrier wall

« Collect and analyze samples of treated water to document compliance with the
effluent standards

« Collect and analyze groundwater samples from upgradient monitoring wells in the
upper and lower aquifer to document background groundwater quality

« Collect and analyze groundwater samples from the monitoring wells at the down-
gradient boundaries of the site to closely monitor the status of the boundaries of
groundwater impacts

« Collect_and_analyze groundwater samples from_ the interior of the areas of
contaminated groundwater to document how concentrations change with time and
in response to the remedial actions

+ Assess progress toward attaining cleanup objectives in contaminated areas.

The proposed monitoring plan has been developed to meet these objectives, in the context
of the groundwater flow system and the nature and extent of the contaminated groundwater.

As additional informnation becomes available, it will be analyzed with respect to the above
objectives. If the new information indicates that changes to the monitoring program (either
additions or deletions) are needed to meet the objectives, these changes will be proposed to
U.S. EPA for approval.  Similarly, U.S. EPA may seek reattre—additional eroundwater
monitonng wells _or_laboratorv _analyses based on the need to_mect the monitoring

objectives.
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4.2 WATER LEVEL MEASUREMENTS

Water level measurements will be made quarterly at upper and lower aquifer monitoring
wells and piezometers. Field time to collect water level data at all points on Table 11 will
be scheduled to be completed in no more than two days. in order to minimize the effects of
changes in water levels with time. The water levels will be tabulated and used to calculate
groundwater elevations, gradients and develop contour plots of the water table and lower
aquifer potentiometric surface. The proposed water level measurement program includes
the upper and lower aquifer wells and the staff gauge listed in Table 119 (this table is
designed to serve as a field work sheet). The proposed networks of upper and lower aquifer
gauging points are described below.

4.2.1 Upper Aquifer Gauging Points
Proposed upper aquifer gauging points include:

» Those wells that are to be sampled as part of the upper aquifer sampling program

teee-Seetton+-2)(See Section 4.3)

» Those wells and piezometers that are already included as part of the PGCS and
BWES gauging activities

« Wells or piezometers that fill remaining gaps in the gauging network
» A staff gauge in the pond to the southeast of the Site

The proposed upper aquifer wells and staff gauge in the water level measurement program
are shown on Figure 12. This figure shows that the distribution of gauging locations is
adequate to prepare a represer:itive. water table map. Water levels will be measured at
these wells, piezometers and staff gauge during each sampling event, and a water table map
will be developed using the data collected.

4.2.2 Remediation Component Gauging Points

Piezometers have been installed to provide water level information in the vicinity of the
Perimeter Groundwater Containment System (PGCS) and the Barrier Wall and Extraction
System (BWES).

The PGCS consists of a 1,500 foot long groundwater extraction trench located north and
west of the ACS facility (Figure 12). Five arrays of three piezometers each have been
constructed across the extraction system At each location, one piezometer is located in the
center of the extraction trench, one piezometer is located on the inside (south or east) of the

trench and one piezometer is located outside (north or west) of the trench. The piezometer
groups are shown on Table 11, numbers P81 through P92,

The Barrier Wall is a 4.500 foot vertical containment wall constructed from combined 60
mil high density polyethylene (HDPE) and 16 inch bentonite slurry mixture. The wall is
keyed two feet into the confining clay laver. located at an approximate elevation of 620 feet
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above mean sea level, which is between 20 and 35 feet below ground surface. The wall
was constructed to completely surround the active ACS Facility. the Off-Site Containment
Arca. and the Kapica-Pazmey Area. Eight 100 foot long extraction trenches were
constructed inside the wall to extract groundwater and pipe it to the PGCS plant for
treatment_and release. Eight pairs of piezometers, numbered P93 through P108 were
installed around the circumference of the barrier wall (Figure 12). In each pair, one
piezometer is screened just outside the barrier wall and the other is just inside the barrier
wall.

Water levels will be measured at each of these piezometers each quarter and compiled and
evaluated with the overall Site Monitoring Reports.

4.2.3 Lower Aquifer Gauging Points

Because groundwater flow in the lower aquifer is simpler (north with a small northwest
flow component), fewer gauging points are necessary to depict the potentiometric surface.
Therefore, the wells listed in Table 119 are proposed to be gauged during each sampling
event. At clustered locations along the northern boundary of the Site (Figure 139) only the
upper most lower aquifer wells are proposed for gauging, because water levels from the
middle or lower, lower aquifer wells does not yield additional useful information. These

wells will provide adequate data to prepare a potentiometric surface map for the lower
aquifer.

4.3 MONITORING WELL SAMPLING

4.3.1 Semi-Annual Sampling

The sampling schedule for the interim groundwater monitoring plan is summarized in
Table 12 for the upper aquifer wells and Table 13 for the lower aquifer wells. In general,
there will be two _major sampling events each year and two minor sampling events. The
major_sampling events will be conducted in the spring and fall. Each spring all the up

gradient and down gradient wells in both aquifers will be sampled for full scan TCL/TAL
parameters. An indicator event will be conducted each fall. In this event, all wells in the

monitoring network. including upgradient, downgradient and side gradient wells will be
sampled and analvzed for indicator parameters. The indicator parameters will be:

VOCs: PCE.TCE. TCA, DCE, 1,2-DCA, VC, Chloroethane, and Benzene
SVOCs: Phenol, Phthalates
Metals:  Arsenic and Lead

4.3.2 Quarterly Sampling

Three monitoring wells will also be sampled during the other quarters, summer and winter.
These include upper aguifer monitoring wells MW48 and MW49 and lower aquifer
monitoring well MWIR. As shown in Tables 12 and 13. these three wells will be sampled
once each year for the full TCL/TAL parameter list (along with all the other wells) and for
indicator parameters in the other three quarters of the vear.

Fourth Quanter Resuhs July 15, 1998 ACS NPL Site
Baseline Groundwater Monitoring Page 24

Sih



A L
A A

4.3.3 Sampling Protocols
All monitoring wells will be purged and sampled using low-flow methods in accordance

with the approved Monitoring Well Sampling Proposal and Protocol SOP for the Upper
Aquifer Investigation (revision: JulyrevistemJuly 25, 1996)_and other Agency-approved
SOPs. Field parameters, pH, specific conductance, temperature, and turbidity, will be
measured and recorded during well purging. Sampling activities are expected to be
conducted over a two week period. Standard SW-846 methods will be used for laboratory

analyses. Data validation_will be conducted on ail samples coliected.

As indicated in Section 4.1, water levels will be measured at the upper and lower aquifer
monitoring wells, piezometers, and staff gauges listed in Table 11 once each quarter,
coinciding with the sampling that is conducted. A sufficient number of field technicians

will be used so that all the water level locations can be covered in one working day, to
minimize potential water level variability with time.

44 PRIVATE WELL SAMPLING

The ACS Group will give U.S. EPA four weeks notice of the planned annual collection of
samples from five residential wells in the ACS vicinity. If U.S. EPA requests a change in
the sampling within two weeks of the event, the ACS group will consider the technical
basis provided by the U.S. EPA and schedule the necessary sampling to coincide with one
of the groundwater monitoring events, As in the past, the ACS group is committed to
collect whatever data is technically justified to meet its obligations to the U.S. EPA.

The following private wells are proposed for sampling (assuming owners will provide
access):

Well Identifier Street Address
PW-Y 1000 Reder Road
PW-A 1007 Reder Road
PW-B 1009 Reder Road
PW-C 1029 Reder Road
PW-I 739 S. Arbogast

The well locations are shown on Figure 6. If the U.S. EPA notifies the ACS group prior to
the sampling date, one or more of those five samples can be assigned to alternate locations
selected by U.S. EPA. Each well will be sampled following the approved private well
sampling protocol, and the samples will be analyzed for full scan TCL/TAL parameters. To
eliminate delays in_reporting. the analytical laboratory will be asked to provide the
analytical results as soon as they are available, rather than waiting and providing the resuits

to the ACS Group along with the results of all other sampling.
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4.5 OTHER MONITORING

In accordance with the Performance Standard Verification Plan (PSVP) for the PGCS, the
nfluent-and-effluent of the groundwater treatment svstem will be sampled during each of
the periodic sampling events. Results for these samples will provide information to
document the performance of the PGCS.

4.6 REPORTING

A report will be produced each quarter to provide the collected data and analysis to the

Agencies. The reports will be submitted to the Agencies, not more than ten weeks after the
completion of the sampling event. Each report will include tabulations of data, evaluation
of any changes in groundwater flow and analytical data, and recommendations for actions,
if necessary, for the next sampling event.

4.6.1 Tabulation of Data
Water level data, field observations, and analytical results will be tabulated each gquarter for
each well sampled.

4.6.2 Evaluation of Changes
The calculated groundwater elevations will be used to develop contour plots of the upper

aquifer and lower aquifer, as well as to calculate vertical gradients between the upper and
lower aquifer.. These will be compared to the previous maps and gradients.

Appendix C has been included in the report, and it lists the maximum concentration of each
contaminant detected in each monitoring well during the groundwater sampling at the Site.
The results from future sampling rounds will be compared to this list, and any detections
that exceed the concentrations listed in the table will be highlighted. Each highlighted
value will be evaluated for significance, in the analysis section of the corresponding
groundwater monitoring report.;

The evaluation will take a number of factors into account to determine significance.
Factors will include: groundwater flow direction, concentration of the same compound in
the well during previous sampling events, concentrations of the same compound at other
nearby wells, and magnitude of the exceedance of the trigger. The exceedance will be
considered significant if it shows that the area of groundwater contamination is increasing
in area or increasing in concentration. Trigger events will be reported within 90 days of
completion of the sample collection, and the report will include a recommendation to the
Agencies for action.

4.6.3 Recommendations for Action
Actions may range from a limited action such as waiting until the next sampling event for
another evaluation, to actions such as additional sampling, modification of the interim
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| monitoring programsampting-ptan, or implementation of additional remedial or corrective
actions.

| JAI252\042\Sept 97 Sampling Rpt\Final DraftSept GW Report (Ju lyne 13).doc
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ENCLOSURE

Comments Regarding the
Review of the Technical Memorandum; September 1997
Groundwater Sampling Results Report, and Approval
with Modifications of the Proposed Groundwater
Monitoring Plan for American Chemical Services,
Inc., NPL
Superfund Site, Griffith, Indiana

The United States Environmental Protection Agency
provides the following comments on the Technical
Memorandum, September 1997 Groundwater Sampling Results
Report and Approval with Modifications the proposed
Groundwater Monitoring Plan.

General Comments

1. Subsequent to the submittal of the Technical
Memorandum, several meeting were held with
representatives from the group to discuss the
proposal. Additional information was also
submitted on February 24, 1998, March 2, 1998, and
April 1, 1998, to address some questions/issues
identified by U.S. EPA. While U.S. EPA appreciates
the additional information, it has caused EPA
longer than anticipated to review the proposal due
to the volume of material that needed to be
reviewed.

The Unilateral Administrative Order, page 22,
section 20c, states that long-term monitoring is
required to ensure that performance standards are
being met. Performance standards are defined on
page - of the UAO as the cleanup standards in the
ROD and SOW. The SOW, page 14, section 2, states
that groundwater monitoring wells will need to be
sampled quarterly for parameters listed in Appendix
B to the SOW.

[x R}

U.S. EPA previously indicated that when the Upper
and Lower Aquifer Investigations were complete,
U.S. EPA would approve a quarterly groundwater
monitoring program in accordance with the UAO.
Subsequently, U.S. EPA indicated, that after the
initial baseline monitoring period, U.S. EPA was
amenable to giving due consideration to allowing
the Order Respondents to modify the long-term
groundwater monitoring program, if requested and
justified. In this regard, based upon a request
from the Order Respondents, U.S. EPA gave due
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consideration to approving a modification to the
long-term groundwater monitoring program.

U.S. EPA hereby approves a monitoring program which
incorporates a reduced frequency and a reduced
number of analytes from the previously approved
monitoring program. U.S. EPA believes that the

- newly-approved monitoring program is technically

justifiable. This conclusion is reached based upon
knowledge gained during the Upper and Lower Aquifer
Investigations and the baseline monitoring events.
This decision is based upon the homogeneity of the
upper and lower aquifers and the low flow
velocities. U.S. EPA believes that the new
sampling program will still serve to monitor the
groundwater and protect human health and the
environment.

Specifically, rather than quarterly monitoring as
previously required, U.S. EPA is approving semi-
annual monitoring (with several exceptions). In
addition, rather than a full scan, U.S. EPA is
requiring analysis of the approved indicator
parameters, at a minimum, for one of the two
required annual sampling events. These sampling
events shall take place in the spring and fall of
each year. U.S. EPA continues to believe that
sampling of the wells within the site and within
the plume are needed to better understand the
contamination in the source areas, as well as
sentinel wells to monitor potential migration.

Given these considerations, U.S. EPA hereby
approves, with modifications, the proposed
monitoring program in the November 1997 Groundwater
Monitoring Report. Following is the approved
progra~ which must be documented in the revision tco
the report. At a minimum, water levels must be
measured and samples collected for analysis in the
wells as indicated below.

The next round of sampling, which shall occur
during the week of June 1, 1998, shall consist of
the same requirements for the staff gages/
piezometers/wells and analytical parameters as the
previously approved program for the upper and lower
aquifer wells. After that, then the following
program shall be applicable, at a minimum.

The following wells shall be sampled on a quarterly
basis: Mw-48, MW-49, and MW-9R. MW-48 and 49
shall be sampled for full scan for one of the four
quarters; for the other three quarters, the wells
shall be sampled for indicator parameters (as



defined below). MW-9R shall be sampled for full
scan for the first year to establish a baseline;
after that, it can be treated the same as MW-48 and
49.

The following upper aquifer wells shall be sampled
on a semi-annual basis: M-4S, MW-6, MW-13, Mw-14,
Mw-15, Mw-18, MW-19, Mw-37, Mw-38, MW-39, Mw-41,
MW-42 MW-43, MW-44, MW-45, MW-46, and MW-47. One
sampling event shall include analysis for indicator
parameters, and the other shall be sampled for
full-scan analysis.

The following upper aquifer wells shall be sampled
on a semi-annual basis for indicator parameters:
MW-11, MW-12, MW-40, and M-1S.

The following lower agquifer wells shall be sampled
on a semi-annual basis: ATMW-4D, MW-08, MWw-10C,
MW-23, MW-24, Mw-28, MW-29, MW-30, MW-31, MW-32,
MW-33, MW-50, MW-51, MWw-52, MW-53, MW-54, and
MW~55. For these wells, one sampling event shall
include analysis for indicator parameters, and the
other shall be sampled for full-scan analysis (VOC,
SVOCs, PCBs, and metals).

The followxng lower aquifer wells shall be sampled
on semi-annual basis for 1nd1cator parameters:
MW-7, MW-34, and M-4D.

The indicator parameters shall consist of PCE, TCE,
TCA, DCE, VC, chloroethane, benzene, phthalates,
phenols, arsenic, and lead.

ACS Order Respondents must give at least 4 weeks
advanced notice of the intent to sample. Sampling
and analysis shall be conducted in accordance with
the approved SOPs (with the exception of the
tubing.) See specific comment #60 below about
collection water levels. As is described in
comment #61 below, full data validation must be
employed. A report which discusses the results of
each sampling event shall be submitted to the U.S.
EPA within 10 weeks following collection of the
samples. If additional information becomes
available that the groundwater monitoring program
is inadequate, then U.S. EPA, after reasonable
review and comment by the state, may require
additional groundwater monitoring wells and
laboratory analysis of additional parameters.

Response: Tables 12 and 13 in the September 1997 Groundwater
Monitoring Report have revised provide a detailed indication of the
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sampling proposed in response to this comment and several others later
in this document. It shows four quarters each for the years 1998
through 2000 and proposes the wells and parameters to be included
each quarter. In accordance with this comment, a full scan event is
proposed each spring and an “indicator” sampling event is proposed
each fall. The table stops with the year 2000, not because sampling
would stop, but because the schedule unless modified with U.S. EPA
approval, will be consistent in following years.

Text has been added to the report indicating that as additional
information becomes available, it will be analyzed in the context of the
groundwater monitoring objectives. If the new information indicates
that new wells or additional parameters are needed to meet the
monitoring objectives, these will be proposed to the U.S. EPA.
Similarly, if analysis of the data shows that certain wells and / or
parameters are not providing information useful in meeting the
monitoring objectives, these will be proposed for elimination from the
monitoring plan. '

Text has been added to Section 4.3.3 on page 22 of the revised
Groundwater Monitoring Plan to state that sampling will be conducted
in accordance with approved SOPs. Text has been added to Section
4.6, on page 23 of the revised Plan stating that a report will be
submitted to U.S. EPA within 10 weeks following completion of the
sampling.

The proposal presented by the ACS Order Respondents
relies, in large part, on the use of advanced
statistical methods. In the meetings, U.S. EPA has
articulated severe reservations about the use and
significance of the statistical methods proposed
and specifically the use of the 95% upper
confidence limit. of the prediction interval (95%
UCLP), as presented. Based upon this, more
information was provided by Order Respondents.

U.S. EPA has spent a considerable amount of time
evaluating the pr.gosal. However, U.S. EPA still
has reservation about the use of the statistics.
U.S. EPA could provide numerous comments to support
the conclusion, if wanted. 1In the interest of
methods presented are not supportable. Hence, the
proposal using the statistical methods is not
approved. Delete all references to the UCLP. As
stated above, U.S. EPA will provide specific
comments upon reguest.

Response: Reference to the previously proposed statistical method
have been deleted from the text, tables and figures of the revised
baseline monitoring report and groundwater monitoring plan. The
statistical methods to trigger response, have been replaced by a direct
numeric method as agreed upon between the ACS Group and U.S. EPA
at recent meetings and as described in Comment 62, later in this
document.



Subsequent to the submittal of the Technical
Memorandum, U.S. EPA was informed by way of a letter
dated March 16, 1998, that the laboratory that has
been used by the Order Respondents and approved by
U.S. EPA for analysis of groundwater, soil and
sediment samples has filed for bankruptcy. Two
other laboratories have been proposed; these are
CompuChem, a division of Liberty Analytical Corp.
(NC), and Quanterra Environmental Services.

Response: Quanterra Environmental Services has been selected as the
laboratory, and the samples collected in June 1998 were analyzed at their
facilities.

Subsequent to the submittal of the Technical
Memorandum, U.S. EPA was offered, at the February
24, 1998, meeting, an explanation for the phenol
detections from Order Respondents that there exists
a possibility that the tubing used to sample the,
groundwater may have contributed to phenol
contamination detected in the groundwater. EPA
agreed that the suggestion of the phenol being
associated with the pump tubing is a plausible
hypothesis and should be presented in this document
and a clear proposal for testing the hypothesis was
made and implemented. U.S. EPA was informed by way
of a fax dated April 1, 1998, the results of the
investigation. However, phenols are contaminants
of concern at this site; that is, phenol is a
contaminant which is associated with past site
activities. The information recently presented will
be reviewed further by U.S. EPA based upon the
submissions made by the Order Respondents. Until
this issue is resolved, phenols should be included
in the list of indicator compounds. U.S. EPA and
IDEM have not had adequate time to fully review this
information. EPA will review the submittal along
with the review of the data from groundwater samples
from the next round of sampling using the
polyethylene tubing, and make a decision for future
sampling events, In the meantime, polyethylene
tubing may be used in the next sampling event.

Response: As detailed in the response to general comment 2 above, the
sampling schedule has been set up so that the next sampling round will
be for full scan TCL/ TAL parameters. As Tables 12 and 13 show,
Indicator parameters will be sampled in next in the fall of 1998. The
current notes on these tables defining the indicator list include phenol
and phthalates. If and when sampling results indicate that the phenol
and / or phthalates are protocol or lab related rather than Site related,
the case will be made to the U.S. EPA with a request to eliminate the
anomalous compounds from the indicator list for appropriate wells.
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When approved, Tables 12 and 13 will be modified accordingly.

Specific Comments

6.

10.

11.

Page ii, Executive Summary, fifth paragraph., second
sentence.
Rephrase as follows: "at and around the Site."

Response: The text has been changed as requested.

Page ii, Executive Summary, 2nd paragraph.

First sentence states that MW9 is the only observed
lower aquifer impact, but there are elevated levels
of chloroethane at MW10C (420 ppb) and ether (a VOA
TIC at 12,000 ppb) at MW 51. Ether has been
consistently detected at high levels at MWS1l, which
is screened at the top of the lower aguifer.
Indicate this.

Response: The additional provided to U.S. EPA in March has been
added to the text of the revised report.

Page ii; Executive Summary, 4th paragraph.

Remove the editorial statement "these appear to be
unrelated to the ACS site and".

Response: The text specified by this comment has been deleted and
replaced by a description of the data regarding trace level VOCs
detected in several private wells.

Page ii; Executive Summary, last paragraph.

Remove "Nonetheless" from the second sentence.

Response: The text has been changed as requested.

Page iii; Executive Summary, first paragraph, fourth
sentence. '
Replace "that" with "if".

Response: The text has been changed as requested.

Page iii; Executive Summary, 3rd paragraph.

As is stated above, the statistical method proposed
is not acceptable. Determining which indicator
parameters must be based upon analyzing the results
of spatial and historical data.

Response: The text has been changed to remove the reference to
statistical methods.
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Page iii; Executive Summary, 4th paragraph.
See General Comment #2. Clarify the approved
sampling regime in the text.

Response: The text has been changed as requested.

Page 2, Section 2.1; Purpose and Scope, objectives,

under second bullet.

Rephrase as follows: monitor the effect, if any, of

the remedial actions consisting of the barrier wall

and partial perimeter groundwater containment system
"at and around the Site", and other remedial

actions.

Response: The text has been changed as requested.

Page 3, Section 2.2.2; Water Levels, Vertical

Gradients Calculated for the Upper and Lower
Aquifers.

Gradients were calculated in this section using
different methods. Vertical gradients in the upper
aquifer wetlands area were calculated using the
vertical distance between the midpoints of screens.
Vertical gradients in the lower aquifer were
calculated using the vertical distance between the
bottom of the upper screen and the top of the lower
screen. These gradients should be calculated using a
consistent method. Please rectify this discrepancy.

Response: Hydraulic gradients are calculated from two variables: the
change in water elevation between two points and the distance over
which that change occurred. The vertical gradient is calculated by
dividing the change in water level between two adjacent wells screened at
different depths by the vertical distance over which the water level
change occurred. U.S. EPA’s request to use a “consistent” method is
probably based on an assumption that there is a simple linear
relationship between change in water level and vertical distance between
the two well screens. However, the vertical well spacing is not the only
variable, and so the relationship is not a linear one. While using the
method requested by U.S. EPA would not likely result in any major
change in groundwater flow interpretation, it would result in less precise
gradient calculations than the methods used in the report. Text has been
added in Section 2.2.2 on Pages 3 and 4 to explain the basis for using
different methods used to calculate gradients in the upper aquifer, the
lower aquifer, and across the confining clay layer.

Page 4, Section 2.2.2; Water Levels, Vertical

Gradients calculated for the Upper and Lower

Aquifers. _
The head difference of one foot is explained as
"clearly a measurement error". It is not clear why

this "error" was not noted in the field and
corrected then. Please address this.
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Response: A crew of six spends a full day to collect water levels at all
170 measurement locations in a single to achieve a database as
representative as possible of “a single moment.” We have made the
decision not to provide the measuring crew with previous measurements
at each location while they are in the field, since this might result in
biasing the sampling results ( i.e., the technician might re-measure in an
attempt to get closer to previous values, if an anomaly is seen). The
downside to this approach is that it is not immediately apparent to the
sampler if an error is made in the field. Since the technician does not
have the results of previous measurements while in the field, an error
only becomes apparent when the groundwater elevations are being
plotted to develop a contour map.

During plotting, it is dramatically apparent if an error as great a one
foot has been made in the measurement. Text has been added to Section
2.2.2 explaining that the measurement error could not be corrected since
it was not noticed in the field.

Page 4, Section 2.2.3; Water Levels, Calculated
Vertical Gradients.

The vertical gradients between the Upper and Lower
Aquifers were calculated using as the vertical
distance the thickness of the clay confining layer
between wells in each nest. They were calculated
using a different method from the previous
gradients. If there is no compelling reason, then
the gradients must be calculated using consisted
methods. Please rectify.

Response: Further explanation of the appropriate methods to calculate
vertical gradients are added to the text in Section 2.2.3. See response to
comment 14 above for description of the technicai issues involved.

Page 5, Section 2.4; Residential Well Sampling.
Make mention of the prior report which discusses the

" local residential drinking water wells.

Response: Residential wells were sampled in 1996 and 1997. Text has
been added to Section 2.4 to make note of these sampling results.

Page 5, Section 2.4; Residential Well Sampling.
Provide more details to back up this statement.

Discuss when the well was installed and the historic
contamination.

Response: Trace levels of VOC contamination have been detected in
samples collected from two water supply wells (PW-R and PW-H). We
don’t have direct information to indicate when the residential wells were
installed. We don’t have historic data on contamination although we
have the results of the previous sampling at PW-R. Text has been added,
stating that the well has been sampled twice and that the results are
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similar in both sampling events. Table 2-6 in the RI report includes the

best available information regarding well construction dates for a few of
the wells, but we have not been able to obtain well construction dates for
most of the wells. The indications are that the wells in this vicinity were
constructed in the 1950’s, 1960’s, and 1970’s.

Page 5, Section 2.4; Residential Well Sampling.
Provide the address of the wells which were sampled.

Response: Address numbers have been added to the residential wells
listed in Section 2.4, as requested.

Page 5, Section 2.4; Residential Well Sampling.

As before, Respondents must request that preliminary
residential well sampling results be reported from
the laboratory on an expedited basis. Indicate this
in the proposal.

Response: Section 2.4 is a report on the sampling that was conducted in
September 1998. Text has been added to Section 4.4 to indicate that in
future sampling events, the analytical laboratory will be asked to provide
the residential well results as soon as they are available. (To clarify, the
sampling analysis itself is not conducted on a rush or otherwise
expedited schedule. )

Page 5, Section 2.4; Residential Well Sgggling.
Include the address number for each of the
residential well sampling locations.

Response: As indicated in the response to Comment 19 above, address
numbers have been added to the residential wells listed in Section 2.4.

Page 7, Section 3.2.1; Groundwater Flow the Upper

Aquifer, fourth paragraph.
Delete "and the relative simplicity." U.S. EPA

believes that the groundwater flows are not simple.
For <aumple, while the groundwater flow follows the
same general pathway as the area, there is a high
degree of variability in recharge and discharge on a
local scale hence producing local variabilities.
Free-phase liquids present at the site may not by
driven by groundwater flow gradients, and have the
potential to produce dramatic variability that is
unrelated to the hydraulic gradient. In addition,
recent additions to the site such as the barrier
wall will contribute to local variability.

Response: The clause has been deleted as requested by U.S. EPA.
Page 7, Section 3.2.2; Vertical Gradients in the

Upper Aquifer.
Begin the sentence with the following. “"Due to the .
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presence of higher levels of benzene at the base of
the aquifer relative to that of the surface of the
upper aquifer which was determined during the tracer
investigation. . ."

Response: The text in the revised report has been modified as requested
by U.S. EPA.

Page 8, Section 3.2.2; Vertical Gradients in the
Upper Aquifer.,

Rephrase such as: From the accumulated data between
August 1996 and September 1997, there are not
consistent vertical gradients across the aquifer.
While, in general the vertical gradients are
upwards, which is the typical occurrence in a
wetland area shelter groundwater discharges to the
surface. However, there is some fluctuation between
upwards and downwards. Delete the last sentence.

Response: The text has been revised to simply report the observations
from the data: that out of 20 calculated gradients, 14 were upward, 3
were downward and 3 were zero. The last sentence has been deleted as
requested by U.S. EPA.

Page 8, Section 3.2.2; Vertical Gradients in the
Upper Aquifer, last sentence.

Remove sentence beginning with "Therefore, it will
not be necessary to continue. collecting water levels
at these piezometers pairs in future monitoring
events."

Response: The sentence has been deleted as directed by the U.S. EPA.

Page 9, Section 3.2.4; Vertical Gradients in the
Lower Aquifer.

Remove the following sentences from the text:
"There..-e it will not be necessary to measure wate.
levels at all lower aquifer wells in each nested
location in future monitoring activities. The water
levels from just the uppermost well in each lower
aquifer nest will be sufficient to develop the lower
aquifer potentiometric maps."

Response: The sentence has been deleted as directed by the U.S. EPA.

Page 9, Section 3.2.5; Vertical Gradient Between
Upper.and Lower Aquifer, Second Sentence.

In the sentence, "5" feet should be *"2" feet.

Response: U.S. EPA has made a similar request in a comment on a
previous investigation (see Comment 21, in the U.S. EPA letter:
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“Disapproval of the First Draft, Lower Aquifer Investigation Technical
Memorandum; American Chemical Service NPL Superfund Site, Griffith,
Indiana, dated August §, 1996.

In our response, in a letter dated September 27, 1996, and the
accompanying report, we responded by including the following text.

From the RI investigation, it was evident that the clay confining layer was
greater than 20 feet thick to the south of the site and less than five feet
thick at the northern side of the Site (2.5 and 4.0 feet at CB-1 and MW33,
respectively).

However, even after making three boreholes to install MW10C during the
RI, uncertainty remained regarding the thickness of the confining clay
layer in an area 300 feet northwest of the ACS facility (Figure 2). Three
boreholes were made in March and April 1990 to place a well at the
MWI10C location. The drillers experienced difficulty in maintaining an
open hole and collecting representative samples. An additional soil
boring, CB-1, was advanced to determine the clay thickness in the vicinity
of MW-10C. The thickness of clay in CB-1 appeared to be approximately
2.5 feet. The boring logs for MW10A, MW10B, MW10C, and CB-1 are
included in Appendix A1, and these show the uncertainty in the thickness
of the clay layer that remained after the RI. Approximately 3.5 feet of
lean clay was indicated between a depth of 15.5 and 19 feet at boring
MWI10A. Approximately four feet of silty and sandy clay were indicated
between a depth of 17 and 21 feet at MW1UL. Approximately four feet of
clay and silty clay were indicated at a depth of 16 feet in borehole for
MWI10C. :

To be consistent with previous reports, the following text has been added
to Section 3.2.5.

‘“Three borings made during the RI while installing monitoring well
MW-10C (MW-10A, MW-10B, and MW-C). Drilling conditions were

" difficult and the drillers found it difficult to keep an open hole and

collect a representative sample from the clay confining layer. These
borings indicated clay thicknesses of 3.5 feet, 4.0 feet, and 4.0 feet,
respectively. To further investigate, a fourth boring, CB-1 was made in
the vicinity of MW-10C and it indicated a clay thickness of 2.5 feet. ¢

Page 9, Section 3.2.5; Vertical Gradient Between
Upper and Lower Aquifer.

Explain why the differing clay layer thickness
causes the high degree of variability in the
calculated downward gradients in the lower aquifer.

Response: In this instance, the water level drop between the upper and
lower aquifer occurs across the clay confining layer. As explained in the
response to Comment 14 above, hydraulic gradients are calculated by
dividing the change in water elevation by the distance over which that
change occurred. Therefore, the calculated gradient is the quotient of
two variables: the numerator (the change in water level) and the
denominator (the clay thickness). The gradient will vary in direct
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propertion to changes in clay thickness and of course differences in
water level. From Table 4 it is apparent that both the water levels and
the clay thickness vary from one location to another. As the above
explanation makes clear, this vanabxllty will result variability in
calculated gradients.

However, the key question is: “What is significant about the hydraulic
gradients between the upper and lower aquifer?” It is not the
variability. Therefore, Section 3.2.5 was included in the report to focus
on the significant issue, which is that the vertical gradients are strongly
downward between upper and lower aquifer.

Text has been added to Section 3.2.5, summarizing the above discussion.

Page 10, Section 3.2.5; Groundwater Flow System,
Vertical Gradient Between Upper and Lower Aquifer.
Indicate what is meant by the "strong" downward
gradient. For example, state the actual calculated
gradients.

Response: The average horizontal gradient in the upper aquifer is on
the order of 0.005. The vertical gradient between upper and lower
aquifer is about two orders of magnitude greater. Therefore, is
reasonable to state that vertical gradients are strong. Text has been
added to provide the range of calculated gradients from Table 4.

Page 10, Section 3.3; Indicator Contaminants and
Areas of Groundwater Contamination, Xdentified
Sources of Groundwater Contamination.

Remove the portion of the last sentence which begins
with "and therefore, have been eliminated as sources
of groundwater contamination for areas outside the
wall."

Response: The last part of the last sentence has been deleted in the
revised report as directed by U.S. EPA.

Page 10, Section 3.3; Indicator Contaminants and
Areas of Groundwater Contamination, Identified
Sources of Groundwater Contamination.

There needs to be some mention of know locations of
non-aqueous phase liquids (NAPLs), both light and
dense, at and around the site. A figure showing
this should be included and referenced here. Also,
documentation must be provided to support the
figure. Analyze the subsurface topography to
determine any likely pathways for the NAPLs. Some
of this information was provided to U.S. EPA
subsequent to the submittal of the Technical
Memorandum and must be included in the revised
Technical Memorandum report.
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Response: Three new figures and a table have been added to the revised
report. Figure 7 is a map of the locations where NAPLs have been
observed at the site. Figure 8 is a Surfer™ calculated contour plot of the
surface of the top of clay. Figure 9 is a C-size showing the top-of-clay
elevations at each boring location where clay has been encountered.
Table 9 is a listing of coordinates and clay elevation from soil borings.
The table and figures are referenced in Sections 3.4 and 3.5 of the revised
report.

Page 10, Section 3.3; Identified Sources of
Groundwater Contamination. v

Add the following to the text: There is some doubt
as to the nature and extent of any non-agqueous phase
liquids (NAPLs) that may be on and around the site.

Response:. A statement has been added that the U.S. EPA has inquired
as to the nature and extent of NAPLs. In addition, further clarification
and references to the new table and figures have been added.

Page 10, Section 3.3; Identified Sources of
Groundwater Contamination.

Delete the part of the last sentence starting with,
and therefore. . . Add the following to the text.
It is believed that further off-site migration of
contaminants is limited by the barrier wall. There
is some doubt as to the longevity of the barrier
wall and how long it will continue to perform as an
adequate containment mechanism.

Response: The last part of the sentence has been deleted as requested.
However, it is inappropriate to add a statement disclaiming longevity of
the barrier wall. The final construction documentation is being
prepared for the barrier wall and it will show that the barrier wall was
built to highest standards for permanence and chemical resistance. The
construction materials used and QA/QC standards followed were
equivalent or in exceedance of those used in the construction of
hazardous waste containment cells such as RCRA Subtitle C landfills.
Text has been added explaining this and also observing that, like a
RCRA landfill, long term monitoring will be conducted to document
integrity (Section 3.5 on Page 13).

Page 10, Section 3.3; Identified Sources of
Groundwater Contamination.

The last sentence of this section asserts that the
sources of groundwater contamination have been
eliminated for areas outside the barrier wall.
Provide data to support this assertion. U.S. EPA
believes that the potential exists for continuing
contamination remains as long as the sources remain.
Multiple sources of contamination remain at the
Site. Furthermore, there is some doubt as to the
nature and extent of any free-phase liquids present.
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Response: In response to Comment 29 above the last part of last
sentence in Section 3.3 has been deleted. In addition, text has been
added to Section 3.5, stating that as designed, the barrier wall was
constructed outside areas that contain buried waste as it was defined by
the Administrative Order.

Page 10, Section 3.4; Indicator Contaminants and
Areas of Groundwater Contamination.

See above general comment regarding the UCLP.
Delete references throughout the section.

Response: References to a statistical approach to data analysis have
been removed from the text, as agreed with U.S. EPA in the meetings we
had to discuss the groundwater monitoring plan during February and
March, 1998.

Page 11, Section 3.4.1; Indicator Contaminants and
Areas of Groundwater Contamination, Upper Aquifer,
2nd sentence.

The frequency of detections as presented may be
misleading because the dilutions of some samples (at
MWS1l) for instance can mask lower levels of other
organics. Please qualify the statement.

Response: Text has been added to state that relatively high
concentrations of one or two compounds may mask detections of
compounds if those compounds exist at concentrations two or more
orders of magnitude lower in concentration.

Page 11, Section 3.4.1; Indicator Contaminants and
Areas of Groundwater Cortamination, Upper Aquifer,
first paragraph.

Figure 6 is labeled "Spatial and Temporal
Variability of Historical VOC and SVOC
Detections..."” 1is a figure concisely summarizing
the historical variability of these detections is
appropriate (and needed to support the argument for
using indicator compounds). Unfortunately, this
figure does not show temporal variability. It
merely summarizes number of detections and gives the
"95% UCLP" for each compound detected during the
four quarters of baseline monitoring.

Response: As agreed in several meetings earlier this year with the
Agencies, statistical methods will not be used as “triggers” for
monitoring modification. Therefore, Figure 10 (which was Figure 6 in
the earlier submittal) has be has been modified to contain the highest
concentration detected of indicator parameters at each monitoring
location during the baseline monitoring. The title on the figure has been
modified to be consistent with the data in now shows.

No mention has been made of the TICs found in the
upper aquifer. It appears that the proposed
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monitoring would not monitor the TICs. A summary of
TICs is needed.

Response: A discussion of TICs has been added to both Section 3.6.1 for
the upper aquifer and Section 3.6.2 for the lower aquifer.

Page 11, Section 3.4.1; Indicator Contaminants and
Areag of Groundwater Contamination, Upper Aquifer,
second paragraph.

It is stated that analytical results at Mw48, MW49,
MW13, and MW6 show consistent relatively high
concentrations of benzene and chloroethane. While
these wells do all show elevated levels, these
levels have not been particularly consistent through
time. More frequent monitoring than annual will be
needed until consistent trends have been
established.

Response: As requested, the groundwater monitoring plan has been
revised to includes a schedule for quarterly sampling of monitoring wells
MW48 and MW49 (See Table 12).

Page 11, Section 3.4.1; Indicator Contaminants and

Areas of Groundwater Contamination, Upper Aquifer,
fourth paragraph.

A hypothesis is presented to explain the changing
benzene concentrations at MW48 and MW49 as being due
to changes in the flow patterns due to the PGCS;
that contaminates are being "pulled" past these two
wells. No data or analysis has been presented to
support this hypothesis. While, MW49 is located
fairly close to the PGCS, MW48 is located perhaps
250 feet from the PGCS. The flow maps do not show
gradients sufficient to produce these rapid effects.
If there is other evidence to explain the
fluctuating levels, it should be presented. These
wells in particular require quarterly monitoring
until the flow system is stabilized and consistent
trends have been established.

Response: As requested in Comment 38, the groundwater monitoring
plan has been revised to include a schedule for quarterly sampling of
monitoring wells MW48 and MW49 (See Table 12).

Page 12, Section 3.4.1; Indicator Contaminants and
Areas of Groundwater Coptamination, Upper Aquifer.
Add the following as a bullet point: Elevated
levels of Phthalate in groundwater are a health
concern. This is the reason that a maximum
contaminant level for bis-(2-ehtylhexyl) phthalate
or di-(2-ethylhexyl) phthalate (DEPH) has been set
at 6 ug/L. '
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Response: A bullet has been added to Section 3.6.1. It is in general
agreement with the above statement and lists the remediation level at 5.8
ug/L as stated in Appendix B of the Statement of Work.

Also, add the following bullet point: since
phthalates have been detected in wells where at
times when no benzene or other volatile have been
detected, then the volatile will not serve to be an
indicator of such.

Response: A statement has been added to the text in Section 3.6.1
making the observation that benzene is not an indicator of phthalates at
the ACS Site.

Page 13, Section 3.4.1; Upper Aquifer, first full
paragraph.

Remove the word "likely". It is acceptable to
replace with wording such as: "it is feasible that
some of the phenols may be due to natural causes,
produces by the decay of organic matter.”

Response: The section on the phenol anomaly has been re-written to
discuss the results of the sampling tube test and so the sentence
referenced above has been deleted.

Page 11, Section 3.4.1; Indicator Contaminants and

Areas of Groundwater Contamination, Upper Aquifer,
second paragraph.

When speaking of “relatlvely high levels give
ranges or orders of magnitude so that it is clear
what are the typical concentrations and what is
considered a relatively high level.

Response: A notation regarding the magnitude of concentration has
been added to the text as requested in second paragraph of Section 3.6.1.

Page 12, Section 3.4.1; Indicator Contamin....s and
Areas of Groundwater Contamination, Upper Agquifer.
Phthalates are contaminants of concern at this site;
that is, phthalates are contaminants which are
associated with past site activities. Furthermore,
phthalate detections continue to be problematic at
this site; being detected with distressing
frequency. While they can be field/laboratory
artifacts, their continuing (though intermittent)
persistence argues otherwise. The failure of the
phthalate distribution to strongly correlate with
the benzene and chloroethane distribution is not
persuasive. They may be due to different releases
than some of the other compounds. Their degradation
potential differs from that of benzene or
chloroethane. Consequently the distribution of the
phthalate may reasonably differ from that of the
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benzene and chloroethane.
No Response is requested by this comment.

Pages 13-14, Section 3.4.2; Indicator Contaminants
and Areas of Groundwater Contamination, Lower

Aquifer.
See General Comment #5 above.

See response to general comment #5.

Page 13, Section 3.4.2; Indicator Contaminants and
Areas of Groundwater Contamination, Lower Aquifer.
Figure 7 is referred to in this section. Figure 7
is labeled "Spatial and Temporal Variability of
Historical VOC and SVOC Detections..." It is a
figure concisely summarizing the historical
variability of these detections is appropriate (and
needed to support the argument for using indicator
compounds). Unfortunately, this figure does not
show temporal variability. It merely summarizes
number of detections and gives the "35% UCLP" for
each compound detected during the four quarters of
baseline monitoring.

Response: In several meetings with the Agencies during February and
March to discuss the future groundwater monitoring plan, it was agreed
to discontinue the use of statistical triggers. Therefore, the Figure 10
(formerly Figure 7) has been modified to contain the highest
concentrations and the number of detections of indicator parameters at
each monitoring location. The title on the figure has been modified to be
consistent with the data in now shows.

Pages 13-14, Section 3.4.2; Indicator Contaminants
and Areas of Groundwater Contamination, Lower
Aquifer.

No mewn.ion has been made of the TICs found in the
lower aquifer. A summary of TICs is needed.

Response: A summary of the TIC detections was provide to U.S. EPA in
February. That summary has been included in Section 3.4.2, as
requested by U.S. EPA.

Page 15, Section 4.0; Proposed Long Term Monitoring
Plan, last paragraph.

Several objectives for the monitoring plan are
listed. It is not clear what is the difference
between the first objective ("monitor groundwater
flow in the upper and lower aquifers") and the third
objective (monitor hydrogeologic conditions (i.e.,
groundwater flow patterns and horizontal groundwater
velocities) in the upper and lower aquifers).
Clarification is needed.
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Response: In the next comment, U.S. EPA provides six additional
objectives to include in the text of the monitoring plan. Our response to
both this comment and the next is to develop one single set of objectives
acceptable to the Agencies and the ACS group by synthesis of the
existing comments and the comments suggested below by U.S. EPA. See
the response to the next comment.

Page 15, Section 4.0, Proposed long-term groundwater

monitoring Plan.
Add the following objectives:

- to monitor groundwater quality in the upper and
lower aquifer at the boundaries of the known
extent of contamination to determine whether the
contaminant plumes in the upper and lower
aquifer are remaining constant, or are shrinking
or expanding.

- to monitor groundwater quality in the interior of
the plumes to determine how contaminant
concentrations change with time and in response
to remedial actions.

- to monitor the sources of groundwater
contamination to determine any changes and how
the sources may affect fate and transport of the
contaminants and how the selected remedial
action treatment may be affected;

- to continue to monitor how the upper aquifer
contamination has affected the lower aquifer;

- to detect changes in concentrations of the
sources present. Since there are still sources
remaining in place on-site which in some cases
hav 1ot been clearly defined, we can not make
fate and transport predictions with confidence,
and hence need to track the concentrations of
sources detected;

- to measure water levels in the upper and lower
aquifer to monitor water flow directions and
vertical and horizontal gradients, and to
determine how remedial actions are affecting
groundwater flow patterns at the site.

Response: Rather than simply append these six objectives to the eight
that are already in the text, we recommended editing both groups to
provide a single non-repetitive and concise set of objectives equally
acceptable to the Agencies and the ACS Group. A set of objectives was
developed from the above list and provided to U.S. EPA in May 1998.
The final list is included in Section 4.1 on page 20 of the revised
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document.

Page 15, Section 4.3; Proposed Long-term Groundwater

Monitoring Plan, Sampling Frequency.
Based upon the homogeneity or the upper and lower

aquifers and the low flow velocities, it has been
proposed that there be a lower frequency for
sampling than quarterly. However, there is enough
inconsistency in contaminant levels that annual
sampling is not sufficient. It is proposed to
sample with a frequency of every third quarter for
the first 3 years; annual except with a one quarter
seasonal off-set. As was discussed in the recent
meetings, there is not a sufficient database for
most of the wells in the proposed monitoring program
to have documented the presence or absence of
seasonal changes. Continued quarterly monitoring
would provide the basis to determine any season
patterns. If this is not done, the subsequent
collection of data on a quarterly off-set schedule
would not be useful.

U.S. EPA believes that sampling semiannually may be
sufficient (with some specific exceptions--Mw48,
MW49, and MWSR that will continue to require
quarterly sampling of indicator parameters.) One
sampling event per year should be for full scan
analysis while the other sampling event may be for
the short indicator parameters list.

Response: Tables 12 and 13 have been developed to specify sampling at
specific wells for the future. The table summarizes a semi-annual
sampling program that collects groundwater samples during the spring
of each year for full scan analysis and collects samples each fall, for
analysis of indicator parameters. Three specific wells, MW48, MW49,
and MW9R are scheduled for quarterly sampling and indicator
parameters, as required by this comment.

It is premature to decide now to further reduce
frequency in 4 years. Monitoring objectives will
likely change somewhat as the remedy is fully
implemented. It must be remembered that the
monitoring program under consideration now is the
monitoring program pending completion of the remedy,
at which time, the monitoring program may need to be
modified. However, monitoring shall be required
until it is demonstrated, with confidence, that the
remediation levels have been achieved.

Response: Text has been added to Section 1.0 and 4.1 stating that the
groundwater monitoring plan defined therein is an interim monitoring
plan for the remediation phase. It is understood, that a long term
monitoring plan will be developed to monitor the site groundwater after
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the remediation has been completed.

Page 16, Section 4.0, Proposed Long-term Groundwater
Monitoring Plan, 5th bullet from top of page.

Analysis of indicator parameters alone can not
determine if the groundwater cleanup objectives are
being met. That is why a full scan will be
necessary at least once per year. Indicate this in
the text.

Response: As required, the text and tables have been revised to indicate
that full scan analyses will be conducted once annually at the monitoring
wells in the upper and lower aquifer monitoring network and at up to
five residential wells (see Section 4.3).

Page 16, Section 4.1.1; Water Level Measurements,
Upper Aquifer Gauging Points.

While it is not clear whether the proposal presented
includes water levels continue to be measured
quarterly as part of the groundwater treatment
system monitoring. However, U.S. EPA believes it
continues to be important and must be included.
Reference should be made in this document to the
relevant monitoring provisions of the groundwater
treatment system monitoring.

Response: A new section has been added to the Monitoring Plan
(Section 4.2.2) summarizing the water level measurement locations and
the analytical sampling locations and parameters that are being
conducted for the BWES and PGCS under the Performance Standard
Verification Plan (PSVP) for the Site. Section 4.5 commits to sampling
the effluent from the PGCS treatment plant

More frequent water level measurements are needed in
the upper aquifer than annual until it has been
established that the flow system around the barrier
wall and PGCS are in steady state. In addition,
there is the potential for changing flow conditions
due to changes in water management at the landfill.
Water levels should be measured quarterly in the
upper aquifer synoptically with the water level
measurements done for the groundwater treatmen
system monitoring. ‘

Response: Table 11 is has been added to the monitoring plan to provide
a complete list of all the wells, piezometers, and staff gauges to be
measure on a quarterly basis.

Page 17, Section 4.2.1, Groundwater Sampling and

Analysis; Monitoring Wells.
It is not clear how these areas were defined, for

example arbitrarily, geographically, or by some
other reason. It is important to know what wells
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that have historically exhibited contamination along
with those which do not exhibit contamination.

Response: There are four specific and discrete areas in which the
groundwater has been impacted at the Site. In the upper aquifer,
groundwater flow has been radially outward from the firepond. The
location of contaminant sources with this groundwater flow has resulted
in three specific areas of impact within the upper aquifer. One area
extends north from the site toward the drainage ditch. One area extends
west into the wetland from ACS facility, and the third area extends to
the south-southeast from the Off Site Containment Area. These
impacted areas have been called the North, West, and South Areas,
respectively. Gradients are very flat just east of the site along Colfax
Avenue, so the groundwater flow is very slow, and the contaminant
levels are low (less than 20 ug/L). There is no distinct basis for deciding
where the north area ends and the south area begins along Colfax, so the
line was arbitrarily placed at about the midpoint of the Site.

The only area in the lower aquifer that has consistently shown
contamination by compounds with MCLs, is the area directly associated
with the faulty casing at monitoring well MW9. Therefore, the fourth
area defined in this section is the MW9 impact area.

Figure 10 and 11 were prepared to provide an indication the information
requested in this comment, specifically, the compounds that have been
detected at each well, the highest detected concentrations of those
compounds during the baseline sampling. There is some simplification
in this Figure. For wells that have had historically shown groundwater
impact by the indicator compounds, there may be some compounds not
shown, if they have been detected intermittently and at trace levels (in
comparison to the concentrations of the indicator compounds). In
addition, time-trend plots have been developed for each well that has had
repeated detections of compounds; these are compiled in Appendix b.

Page 17, Section 4.1.2; Groundwater Sampling and

Analysis, Lower Aquifer Gauging Points.
There is a contradiction between the text in this

paragraph and the contents of Table 9, Proposed
Groundwater Gauging Points. Revise Table 9 and the
text to be in agreement. See General Comment #2
above.

Response: Table 11 (previously labeled Table 9) and the text have been
revised as suggested.

Page 18, Section 4.2.2, Private Wells.
Explanation for sanmpling residential wells is too
ambiguous. Clarify the procedure in more detail.

Response: The text in Section 4.4 has been revised to clarify the ACS
Group commitment to collect samples from up to five residential wells
annually and to analyze those samples for full scan TCL/TAL
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parameters. As in the past, the ACS Group is committed to collect
whatever data is technically justified to meet its obligations to the U.S.
EPA. Also, in accordance with Comment 20, the reporting of the results
will be reported immediately upon completion of analysis by the
laboratory.

Page 18, Section 4.2.2; Groundwater Sampling and
Analysis, Private Wells.

The text proposed that no private wells will be
routinely monitored. U.S. EPA continues to believe
that private wells must be sampled at least on an
annual frequency basis and analyzed for "full scan"
parameters. Given this concern by U.S. EPA, ACS
Order Respondents had subsequently proposed to
sample annually the 5 wells within the plume area.
U.S. EPA approves of the five wells proposed to be
sampled annually. In addition, any other well deemed
necessary to be sampled by U.S. EPA shall also be
sampled by the Order Respondents. Four weeks prior
to the annual sampling event, U.S. EPA will be
notified, in writing, that the sampling event will
occur; the notice shall request from U.S. EPA the
number and locations of residential wells to be
sampled. If no response is sent by U.S. EPA within
2 weeks of the monitoring event, then an assumption
can be made that only the 5 above-mentioned sampling
locations need to be sampled.

Response: The ACS Group will give the U.S. EPA four weeks notice of
the planned annual collection of samples from five residential wells in
the ACS vicinity. If U.S. EPA requests a change in the sampling within
two weeks of the event, the ACS Group will consider the technical basis
provided by the U.S. EPA. As in the past, the ACS Group is committed
to collect whatever data is technically justified to meet it obligations to
the U.S. EPA. See Section 4.4 on Page 23 of the revised report.

Page 18, Section 4.2.4; Groundwater Sampling and
Analysis, Analytical Parameters.

Omitted are any indicator parameters for SVOCs.
Phenol and phthalates should be included in the
indicator parameter 1list.

Response: It is understood that U.S. EPA requires additional data
before agreeing to eliminate pheno!l and phthalates from the list of
indicators for groundwater contamination. Therefore, the sampling is
scheduled so that a full scan analysis, including phenol and phthalate,
will be completed in June 1998, and the results will be available several
months in advance of the indicator round (Tables 12 and 13). The
current notes on these tables defining the indicator list include phenol
and phthalates. If and when sampling results indicate that the phenol
and / or phthalates are protocol or lab related rather than Site related,
the case will be made to the U.S. EPA with a request to eliminate the
anomalous compounds from the indicator list for appropriate wells.
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When approved, Tables 12 and 13 will be modified accordingly.

Page 18, Section 4.2.4.1; Groundwater Sampling and
Analysis, VOCs.

It is proposed to include for analysis in the
monitoring program only two volatile compounds as
"indicator parameters"”". While these two compounds
are the most pervasive volatile compounds detected
at the site, the argument has not been adequately
made that they are adequate surrogates for all the
organics (including TICs and vinyl chloride) at the
site. At the meetings, U.S. EPA discussed adding
both chloroethane and wvinyl chloride as indicator
parameters. Subsequently, it has been brought to
U.S. EPA’s attention by IDEM that chloroethane and
vinyl chloride are compounds with relatively high
vapor pressures. Due to the sandy lithology from
ground level throughout the extent of the depth of
the upper agquifer and shallow groundwater throughout
the area, volatilization through the unconsolidated
material of both compounds is a possibility that
must be considered. Given this, it is reasonable to
assume that analytical results could be biased low
over time and distance. This may preclude the
notion that these compounds alone could be relied
upon to serve as viable indicator parameters for a
long-term monitoring program. Hence, PCE, TCA, TCE,
1,2-DCA have also been added to the list of VOC
indicator parameters as well as benzene,
chloroethane and vinyl chloride.

Respouse: PCE, TCE, TCA, DCE, VC, chloroethane, benzene, arsenic,
and lead are acceptable as indicator parameters for VOCs. As shown on
Tables 12 and 13, an indicator sampling event will be conducted during
the fall of each year, and will include these compounds.

In addition, all compounds (VOCs, SVOCs, PCBs, and
metals) shall be monitored annually:

Response: Tables 12 and 13 show that the wells in the upper and lower
aquifer monitoring network will be sampled each spring and analyzed
for the full scan of TCL/TAL parameters.

Page 19, Section 4.2.4.2; Groundwater Sampling and

Analysis, Metals.
Refer to General Comment #2 above.

To add some detail, the discussion presented in this
Technical Memorandum for selecting indicator metals
is confusing. There has been no discussion of the
meaning or appropriateness of using a “95% UCLP".
The requirement of a significant difference in
concentration between interior wells and down
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gradient and side gradient wells is unacceptable.

It is not clear how interior wells are defined; it
appears that there is no definition of "interior
wells" independent of measured organic contamination
levels. This is circular reasoning. Address this or
delete it.

Response: As agreed in meetings with the Agencies in February and
March specifically to discuss the groundwater monitoring plan, the 95%
UCLP will not be used to analyze monitoring results. Therefore, the text
has been modified by deleting references to statistical methods.

Page 20, Section 4.2.4.2; Groundwater Sampling and

Analysis, Metals.
Arsenic and lead will be adequate indicators for

metals in the groundwater monitoring program for the
*indicator” round. The other metals would be useful
in showing any natural attenuation processes.

Response: Arsenic and lead are included as indicators for the
groundwater monitoring plan. See the notes on Tables 12 and 13.

Page 20, Section 4.4.1; Sampling and Analytical
Procedures, Water Level Measurements.

EPA believes that water levels should be measured
more frequently than every third quarter (annual
with season off-set), as proposed in the 1997
Groundwater Report.

Hence, please revise the report to indicate the
following: Water levels shall continue to be
measured quarterly. This effort should be
coordinated with the quarterly monitoring of the
groundwater treatment system and barrier wall
extraction system; monitoring of P-81 throv " P-108.
Along with measuring water levels at all wells
indicated in general comment #2 above, water from
the following piezometers/wells must be monitored on
a quarterly basis: PZ-42, PzZ-43, PZ-44, LW-1, LW-2,
p-3, p-4, p-5, Pp-6, P-7, P-8, P-9, P-10, P-11, P-12,
p-13, p-15, p-16, P-17, P-18, P-22, P-23, P-24, P-
25, p-26, p-27, P-28, P-29, P-30, P-31, P-32, P-35,
p-36, p-37, p-38, P-39, P-40, P-41, pP-46, P-50, P-
51, p-52, p-53, pP-54, P-55, P-56, P-59, P-60, P-61,
p-62, pP-63, pP-64, P-65, P-66, P-67, P-68, P-69, P-
70, P-71, and EW-1. Also, water from the following
staff gauges must be monitored on a quarterly basis.
SG-2, SG-7, SG-8R. Also inspection of the ditches
must be made to determine whether any water 1is
present; these are where the following staff gauges
are located sSG-1, SG-3, SG-5, SG-6, SG-11, and SG-
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Response: Table 11 (previously Table 9) in the Proposed Monitoring
Plan has been modified to include the above listed well, piezometer and
staff gage locations.

Page 20, Section 4.4.2,_Sampling and Analytical
Procedures, Groundwater Sampling.

It is proposed that there be no data validation
unless "there are indications of groundwater data
inconsistencies". This is unacceptable. As was
discussed in recent meetings, some level of data
validation is needed. While U.S. EPA may consider a
reduced level of effort for data validation once
sufficient data is available for a particular
laboratory, that is not the case here since a new
laboratory will be needed (See General Comment #4
above). Hence, full data validation continues to be
required.

Response: A commitment to conduct data validation of 100 percent of
the data for the interim sampling plan period has been added to the text
in Section 4.3.3.

Pages 20-21, Section 4.5; Protocol to Revise
Monitoring Plan.

See General Comment #1 above. Revise the Technical
Memorandum. The report proposed to determine
whether increases in concentration have occurred by
comparing it to a "intra well 95% UCLP". The actual
trigger proposed using the "intra well 95% UCLP" as
the actual trigger has been inadequately explained.
While U.S. EPA is not in favor of this coaxparison,
EPA does agree with the concept of a "trigger" level
(i.e., a concentration level that exceedence of
would trigger an action--additional sampling,

monit ~ing plan modification, implementation of an
additional remedial action) is reasonable. U.S. EPA
believes that the trigger should be the highest
detected level in the well to date. This trigger
would be "frozen", and not change over time. If a
level exceeds a trigger, then the conditions must be
evaluated to determine what actions are necessary.
Obviously many of the levels already exceed the
remediation levels, so the trigger is not meant to
determine when remedial actions are necessary. The
Record of Decision controls what remedial actions
are necessary. The trigger be the "red flag" that
some condition is changing and needs to be evaluated
to determine the cause and if it is already
addressed.

For wells located outside of the plume, wells in
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which no levels over action levels (MCLS or the ROD
remediation level, as applicable) have been
detected, the "trigger" should be the action level.
If there is an exceedence of the action level, this
indicates plume expansion and warrants immediate
action (additional sampling, monitoring plan
modification; implementation of an additional
remedial action).

Delete the discussion regarding the interval for re-
sampling. The need for resampling or other actions
shall be determined once an exceedence is found
during a regular sampling event. When the
exceedence is confirmed, a response should be
proposed within the next 90 days.

The proposal implies that when monitoring for an
area indicates levels are either below the
remediation level or background, a revised
monitoring plan that eliminates the wells in that
area will be submitted. To be clear, elimination of
wells in an area from the monitoring program must be
contingent upon demonstrating that levels of all
compounds, not just indicator compounds, are below
the remediation level (or background), and by
demonstrating that these levels will continue to
remain below the remediation level (or background
level).

Response: As agreed with the Agencies at several meetings during
February and March to discuss the groundwater monitoring plan,

- statistical methods will not be used to establish action triggers for the
monitoring. Instead, it was agreed that the trigger level for each well,
will be the highest detected concentration of any given contaminant.
Furthermore, it was agreed that the response to a trigger event would
depend upon the significance of the exceedance, and could range from no
action, ¢ * “er than reporting, to additional monitoring or remediation.

Appendix C contains a listing of the maximum concentration of each
contaminant analyzed for in each monitoring well during the baseline
groundwater sampling at the Site. The results from future sampling
rounds will be compared to this list, and any detections that exceed the
concentrations listed in the table, will be highlighted. In the analysis
section of the groundwater monitoring report, each highlighted value
will be evaluated for significance. '

The evaluation will take a number of factors into account to determine
significance. Factors will include; groundwater flow direction,
concentration of the same compound in the well during previous
sampling events, concentrations of the same compound at other nearby
wells, and magnitude of the exceedance of the trigger. The exceedance
will be considered significant if it shows that the area of groundwater
contamination is increasing in area or in concentration. Trigger events
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will be reported within 90 days of completion of the sample collection,
and the report will include a recommendation to the Agencies for action.
Actions may range from a limited action such as waiting until the next
sampling event for another evaluation, to an actions such as additional
sampling, modification of the sampling plan, or implementation of an
additional remedial action.

Appendix B; Statistical Methods Summary.
The summary presented in this appendix is not
understandable. See General Comment #2 above.

Response: As agreed with the Agencies at several meetings during
February and March to discuss the groundwater monitoring plan,
statistical methods will not be used to establish action triggers for the
monitoring. Therefore, no further explanation has been included in the
text or Appendices.

Table 8, Summary of Residential Well Sampling
Results, page 1 of 5.

Explain why no VOA results for ACS-PWY-02 are
reported. Include resident name and address in the
table.

Response:

A sample was collected from 1002 Reder Road at the request of U.S.
EPA. The sample designation assigned to this well in the field was ACS-
PWY-02 and a duplicate of this sample was collected and designated
ACS PWY-92. Due to a laboratory error, the sample ACS PWY-02 was
analyzed for multi-concentration VOCs, not the planned low-level
detection limits used for the private well samples. By the time the
laboratory notified Montgomery Watson of its error, the holding time
for the sample had elapsed so the laboratory could not reextract the
sample to run low-level detection analysis. Therefore, VOC and VOC
TIC data sheets do not exist for ACS-PWY-02. The duplicate sample
results ACS-PWY-92 for 1002 Reder Road are included in Appendix G.

Time Trend Plot for Mw4Ss.

Replace typo (MW6) in plot title with the correct
well name (MW48).

Response: The plot has been corrected as requested.

Appendices D, E, and F.

Explain why IEA, the approved laboratory, did not
analyze the inorganic samples. Discuss why American
Environmental was used. This laboratory was never
approved, in advance, by U.S. EPA.

Response: American Environmental purchased in 1997. While the

ownership changed, there was no substantive change to the laboratory,
staff, or procedures. The lab continued to follow the approved QAPP.
Therefore, the American Environmental label on laboratory packets is
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not an indication that the laboratory itself had changed or that the
samples were analyzed by a different lab.

67. Appendix F. The appendix is missing the inorganic
and pesticide/PCB data sheets for sample ACS-PWRE-
02, and the VOA and VOA TIC data sheets for sample
ACS-PWY-02.

Response: The Pesticide/PCB data sheets from ACS-PWRE-02 were
inadvertently left out of Appendix F. It seems likely that during
reproduction, this data sheet was ‘“‘grabbed” with the one in front of it
and therefore was not copied. The missing information is now included
in the revised report.

JA1252042\Sept 97 Sampling Rpt\Response to EPA Comments (July 15).doc
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EXECUTIVE SUMMARY

This Technical Memorandum presents the results of the fourth quarter baseline
groundwater sampling event for the American Chemical Service (ACS) NPL Site (Site) in
Griffith, Indiana. It also provides a summary of the baseline sampling data in the context
of previous sampling results and it includes a proposal for an interim groundwater
monitoring plan (during remedial design and remedial action) on the basis of the
accumulated data and future requirements.

The fourth sampling event for the baseline groundwater monitoring was initiated on
September 22, 1997 with the measurement of water levels at staff gauges, piezometers, and
monitoring wells on the ACS Site. During the next two weeks, groundwater samples were
collected from 24 upper aquifer and 23 lower aquifer monitoring wells and submitted under
standard chain-of-custody for laboratory analyses of the full scan Target Compound List
(TCL) organic and Target Analyte List (TAL) parameters. The detected analytes and
concentrations were generally consistent with previous sampling resuits. On October 2,
1997, groundwater samples were collected from five residential wells in the vicinity and
submitted for laboratory analysis of TCL/TAL parameters.

Groundwater contour maps were developed for the upper and lower aquifers based on the
September 1997 water level data. The interpreted groundwater flow patterns are consistent
with flow patterns observed at the Site since the Remedial Investigation in 1991.
Historically, the water table has been higher to the east of the ACS facility and lower to the
west and south. Prior to construction of the barrier wall, there was a groundwater mound
beneath the ACS Site, resulting from infiltration through the unvegetated surface of the
ACS facility and from the ACS fire pond. The iesulting mound created a hydraulic barrier
that prevented east-to-west groundwater flow bencath the Site, and caused the groundwater
to flow north and south from a divide just east of Colfax Avenue; northward flow was
directed around the ACS facility and southward flow was toward an area southeast of the
Site with lower water table levels. ’

There has been little change in the regional groundwater flow following completion of the
barrier wall and perimeter groundwater containment system (PGCS) at the ACS Site.
These two remedial projects, completed in June and July 1997, only resulted in small
localized changes in groundwater direction and velocity in the upper aquifer, mostly related
to the 1500 foot groundwater extraction trench that is integral to the PGCS. The water
table map developed from the September 1997 water level data shows that groundwater
flow is still from east to west, with flow being diverted north around the ACS facility and
to the south. The hydraulic barrier formerly caused by surface water infiltration on the
ACS Site, has been replaced by the barrier wall. There is no observable change in the
groundwater flow pattern in the lower aquifer resulting from the remedial construction.
The lower aquifer potentiometric map developed from the September 1997 water level data
indicates that, just as in the past, groundwater flow is from south to north in the lower sand
aquifer beneath the ACS NPL Site.

Executive Summary July 21, 1998 American Chemical Service, Inc.
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Four primary areas of buried waste have been identified as sources of groundwater
contamination at and around the Site: the On-Site Containment Area, the Still Bottoms
Area, the Off-Site Containment Area, and the Kapica-Pazmey Drum Recycling Area.
Previous sampling, beginning in 1989 for the Remedial Investigation, has indicated that
groundwater contamination extends southeast from the Off-Site Containment Area and
north and west from the ACS facility in the upper aquifer. Monitoring wells installed in
1996 have delineated the outer extent of groundwater impacts in each area. Benzene and
chloroethane are the predominant groundwater contaminants.

The only observed lower aquifer impact has been related to monitoring well MW9, which
was installed in 1990 just west of the ACS facility. Soon after installation, chloroethane
was detected in MW9, and then in 1995, benzene was detected in a sample from the well.
A dye tracer test conducted during 1997 indicated that there is a leak between the upper and
lower aquifers at MW9, probably along the well casing. MW9 was abandoned in February
1998 and replaced by MWOIR constructed ten feet north (downgradient) from the MW9
location. Future sampling of the replacement well will be used to evaluate the
effectiveness of the abandonment and the magnitude of the residual impact from the
leakage. Ether, a volatile organic TIC (tentatively identified compound), has been detected
in several lower aquifer wells located northwest of the ACS facility. Ether has been
detected at a concentration of 12,000 ug/L at monitoring well MWS51.

Residential wells were sampled during the remedial investigation and during 1996 and
1997. In some sampling events there were occasional traces of VOCs reported in several
samples, upgradient from the Site and to the far east of the Site. None of the detections
exceeded levels of concem, such as MCLs.

Construction of the PGCS and the barrier wall hus isolated the primary sources of
groundwater contamination. Groundwater monitoring of the upper and lower aquifers will
be required at and around the Site. Section 4 of this Technical Memorandum details an
Interim Monitoring Plan to be conducted during the next few years during remedial design
and construction. The monitoring plan addresses: 1) sampling locations, 2) sampling
parameters, 3) sampling frequency and 4), a protocol to modify the sampling or take other
action, if necessary.

The upper aquifer network of monitoring wells will monitor groundwater quality in three
areas of groundwater contamination identified in the upper aquifer: one to the north, one to
the west, and the other to the southeast of the ACS NPL Site. Perimeter and internal
monitoring wells have been defined for each of these areas. Future monitoring at these
locations will allow the boundaries of groundwater impacts to be closely monitored..and
provide early warning if it may be expanding Internal wells have been identified in the
north and southeast areas. Results of periodic samples from these wells will provide an
indication of the performance of the PGCS and barrier wall, show changes in groundwater
quality over time, and provide a warning if groundwater impacts are becoming more
significant.

Executive Summary July 21,1998 American Chemical Service, Inc.
Baseline Groundwater Report Page ii




The lower aquifer monitoring network wells will be used to: 1) document background
groundwater quality, 2) monitor the behavior of the area of contamination associated with
groundwater leakage between the upper and lower aquifer at MW9, and 3), monitor the
point of compliance at the downgradient boundary (north side) of the Site.

Groundwater monitoring will be conducted on a semi-annual basis as remedial design and
remedial action proceed. The upper and lower aquifer network will be sampled and
analyzed for full scan TCL/TAL each spring. The second annual sampling event will be
conducted each fall, with the samples analyzed for indicator parameters: PCE, TCE, TCA,
DCE, 1,2-DCA, VC, chloroethane, benzene phenol, phthalates, arsenic, and lead. Because
of recent fluctuations in the concentrations of VOCs at upper aquifer wells MW48 and
MW49 and because MWIR is a new well, these will be sampled on a quarterly basis and
analyzed for indicator parameters. In addition, the water levels will be measured at the
level monitoring network locations, analyzed, and reported on a quarterly basis.

JAI25200420\Sept 97 Sampling Rpt\Final DrafdExec Sum-GWBL(July 15).doc
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1.0 INTRODUCTION

This Technical Memorandum provides a summary of the Baseline Groundwater sampling
conducted at the American Chemical Service (ACS) NPL Site (Site) in Griffith, Indiana
during 1996 and 1997. The baseline sampling consisted of four consecutive quarterly
sampling rounds of groundwater monitoring at approximately 48 monitoring wells. These
rounds included samples collected at the monitoring network wells in: 1) March, August,
and November 1996, 2) April and March 1997, 3) June 1997, and 4) September 1997. The
monitoring included: the measurement of water levels at monitoring wells, piezometers
and staff gauges; the measurement of field parameters, and the collection and submittal of
water samples for analysis of Target Compound List (TCL) organic and Target Analyte
List (TAL) inorganic parameters.

The remainder of this Technical Memorandum includes three sections: Section 2 provides
a listing of the September 1997 sampling event, Section 3 presents a summary and
evaluation of the four quarterly events of Baseline Sampling, and Section 4 presents a
proposed interim groundwater monitoring plan to be in effect during the remedial design
and remedial action phases at the Site. In addition, many of the monitoring wells were
sampled four or five times prior the baseline sampling, including sampling during and
following the remedial investigation.
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2.0 SEPTEMBER 1997 SAMPLING

2.1 PURPOSE AND SCOPE

The fourth round of the Baseline Groundwater Sampling Program, conducted in September
1997, consisted of measuring water levels and collecting groundwater samples.

« Water levels were measured at staff gauges and upper and lower aquifer wells and
piezometers on September 22, 1997.

« Groundwater samples were collected from 24 monitoring wells screened in the
upper aquifer and 23 monitoring wells screened in the lower aquifer during the
weeks of September 22, 1997 and September 29, 1997 and analyzed for
TCL/TAL parameters.

In addition, and at the request of U.S. EPA, water samples were collected at five nearby
residences and analyzed for full scan TCL/TAL parameters.

As defined in the October 1996 Phase 2 Upper Aquifer Technical Memorandum (revised
June 1997), the objectives of monitoring the upper aquifer are to:

o Monitor groundwater quality at the boundaries of the known extent of
contamination to determine whether the contaminant plume in the upper aquifer is
stable or expanding.

« Measure water levels in the upper aquifer to determine how remedial actions
affect groundwater flow patterns at the Site.

» Monitor groundwater quality in the plume interior to determine how contaminant
concentrations change in response to remedial actions.

The objectives of monitoring of the lower aquifer (listed in the September 1996 Lower
Aquifer Investigation Report (revised June 1997), are to:

» Verify the historic northerly horizontal groundwater gradient;
« Monitor the effect of the remedial actions consisting of the barrier wall, the
northside perimeter groundwater containment system and other remedial actions

at and around the Site, on groundwater flow patterns; and

« Monitor for the presence of contaminants, it any, that may migrate from the upper
aquifer to the lower aquifer.
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Monitoring well locations and sampling parameters for the September 1997 upper aquifer
monitoring activities are described in the Phase II Upper Aquifer Investigation Technical
Memorandum, revised June 1997. Well locations and sampling parameters for the
September 1997 lower aquifer monitoring activities are described in the Lower Aquifer
Investigation Report Technical Memorandum, revised June 1997.

As in previous sampling events, the September sampling was conducted in accordance with
U.S. EPA-approved Specific Operating Procedures (SOPs), and the approved Quality
Assurance Project Plan (QAPP).

2.2 WATER LEVELS

Water levels were measured at the monitoring wells, piezometers, and staff gauges on
September 22, 1997. Three additional sets of paired piezometers (P101-P106) were
installed on September 25, 1997. These piezometer pairs were installed to complete the
level monitoring system for the barrier wall built around the waste areas at the Site during
1997. In addition, piezometers P1, P20, P40, P41, and P49, which were damaged during
barrier wall construction, were replaced. The new piezometers were surveyed, but because
they were installed after the September 22, 1997 gauging event, these piezometers are not
included in the tables and figures accompanying this Technical Memorandum.

2.2.1 Plots of Water Table and Lower Aquifer Potentiometric Surface

Water level measurements are presented in Table 1, which also includes map coordinates
(reference points), top of inside the well casing elevations, and calculated groundwater
elevations for the measurement points. Figure 1 is a water table contour map prepared
from the calculated groundwater elevations (piotted adjacent to the well, piezometer, and
staff gauge symbol). Figure 2 is a water table contour plot for November 1996 before the
barrier wall and perimeter groundwater containment system were constructed. Figure 3
shows the potentiometric surface for the lower aquifer based on the groundwater elevations
at the uppermost well at each lower aquifer well nest (calculated groundwater elevations
are plotted adjacent to well and piezometer symbols).

2.2.2 Vertical Gradients Calculated for the Upper and Lower Aquifers

Vertical gradients were calculated for both the upper and lower aquifers on the basis of
water level measurement data from adjacent wells and piezometers screened at different
depths in each aquifer.

A summary of vertical hydraulic gradients calculated for nested piezometers in the wetland
area is presented in Table 2. Vertical gradients were calculated by dividing the difference
in head between nested piezometers by the distance between the screen midpoints.
(Piezometers screened at the base of the upper aquifer have screens that are two feet long.
Piezometers placed to measure the water table are constructed with ten-foot long screens
placed to intersect the water table. Therefore, the distance between screen midpoints is an
accurate representation of the screen separation, and is appropriate for making the vertical
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gradient calculation). Vertical gradients in the wetland area appear to be upward, but low
in magnitude.

Vertical gradients calculated for nested wells screened within the lower aquifer during the
September 1997 water level monitoring event are presented in Table 3. The gradients were
calculated by dividing the difference in head between nested wells by the distance between
the bottom of the upper screen and the top of the lower screen at each well location. These
reference points were selected rather than screen centers in order to provide the most
accurate vertical gradient calculations. Most of the lower aquifer wells have ten foot long
screens, the differences in water levels at adjacent lower aquifer wells are generally quite
small (most less than 0.02 feet), and the vertical separation between screens is 20 feet or
less in most cases. In order to avoid biasing the calculated gradients low, it was appropriate
to use the bottom and top of adjacent well screens rather than screen centers.

Four of the gradients calculated between upper, middle, and lower zones were downward,
two were upward, and four were within the margin of potential error in the water level
measurements. The largest downward gradient was calculated for MW8/MW31, where a
difference of one foot was recorded between MWS8 and MW31. This is clearly a
measurement error at MW8, since previously, MW8 and MW31 have shown water
elevations that are within several hundredths of a foot of each other. The error was not
discovered until the actual groundwater elevations were calculated from the water depth
measurements. Since the calculation was made several days after measurement, it was too
late to collect another contemporaneous, accurate measurement. The largest upward
gradient was observed at the MW29/MW34/MW9 well nest, where an upward gradient of
0.0013 was calculated between wells MW29 and MW34. Where gradients are measurable,
there seems to be a general downward gradient from the upper to the middle part of the
lower aquifer and an upward gradient from the bottom to the middle of the lower aquifer.
As a result, there is little overall gradient between the top and bottom of the lower aquifer.

2.2.3 Calculated Vertical Gradients Between the Upper and Lower Aquifers
Calculated vertical gradients between wells screened in the upper aquifer and lower aquifer
are presented in Table 4. In general head levels are more than ten feet higher in the upper
aquifer than in the lower aquifer. It is clear that the water level drop occurs across the clay
layer between the upper and lower aquifer rather than across the entire distance between
well screens in the upper and lower aquifer. Therefore, vertical gradients were calculated
by dividing the difference in head between the upper and lower aquifer wells by the
thickness of the clay confining layer between the two wells. Strong downward vertical
gradients ranged from -0.37 calculated between MW 17 and MW?28 to -0.82 between P27
and MW9.
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2.3 GROUNDWATER SAMPLING

Prior to sampling, monitoring wells were purged using low-flow methods in accordance
with the approved Monitoring Well Sampling SOP for the Upper Aquifer Investigation
(revision: March 21, 1997). Field parameters, pH, specific conductivity, temperature, and
turbidity, were measured and recorded during well purging activities (Table 5).

2.3.1 Upper Aquifer Analytical Results

Laboratory analytical reports for VOC, SVOC, PCB, and inorganic compound analyses of
samples from upper aquifer monitoring wells are compiled in Appendix D. Compounds
detected in samples are summarized in Table 6. The detections of primary contaminants of
concern (as identified in previous sampling rounds) are summarized for each upper aquifer
well on Figure 4. The results are consistent with previous sampling data and are discussed
in the context of all four quarters of baseline sampling in Section 3. Appendix C contains
time trend plots for benzene and chloroethane in upper wells and also a listing of all
analytical detections in each upper aquifer well.

2.3.2 Lower Aquifer Analytical Results

Laboratory analytical reports for VOC, SVOC, PCB, and inorganic compound analyses of
samples from the lower aquifer monitoring wells are compiled in Appendix E. Compounds
detected in samples are summarized in Table 7 for each lower aquifer well and shown on
Figure 5. The results of the sampling are consistent with previous results and are discussed
in the context of all four quarters of baseline sampling in Section 3. Appendix C contains
time trend plots for benzene and chloroethane in lower wells and also a listing of all
analytical detections in each lower aquifer well.

Monitoring Well MW is a lower aquifer monitoring well that has a history of groundwater
contamination. The well was installed in March 1990 using a double casing method.
Within six months, low levels of chloroethane were detected in samples collected from the
well. Benzene was detected in a sample from the well in January 1995 and chloroethane
and benzene have been detected at generally increasing concentrations in samoles since that
time. Although a review of the construction report for the well did not provide any
indication of irregularities in the well construction, the sudden appearance and quick
increase in concentrations seemed to suggest that the benzene and chloroethane were
migrating down the well casing rather than coming from some other more diffuse or distant
source.

Therefore, Montgomery Watson developed a tracer test procedure to evaluate whether or
not groundwater was migrating from the upper to lower aquifer in the immediate vicinity of
MW9. After U.S. EPA approved the procedure, the tracer test was conducted. Dye and
ionic tracers were injected in the upper aquifer in the vicinity of MW9. After 60 days, the
dye tracer was detected in groundwater taken from MW9, confirming that there is a leak
between the upper and lower aquifers at this location, probably along the well casing.
Following the U.S. EPA approved plan. MW9 was abandoned in February 1998 and
replaced by MWOR, located approximately ten feet north (downgradient) from the original
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MW9 location. The results of future sampling of the new well and MWI10C, which is
downgradient, will be used to evaluate the effectiveness of the abandonment. -

2.4 RESIDENTIAL WELL SAMPLING

Samples were collected at 18 residential wells in March 1997. The samples were analyzed
for full scan TCL/TAL compounds. Trace levels of VOCs were detected in several of the
wells, but none of the detections was above an MCL. Wells at the following five addresses
were re-sampled concurrent with the September 1997 groundwater sampling event: 938
South Arbogast, 1014 South Arbogast, 1033 Reder Road, 1130 Reder Road (two houses
served by the same well), and 430 East Avenue H.

The sample to be collected from 938 S. Arbogast was not collected because this address
had previously been connected to the City of Griffith water and sewer utilities. Therefore,
U.S. EPA instructed Montgomery Watson to collect a sample from 1002 Reder Rd. The
sample designation assigned to this well in the field was ACS-PWY-02 and a duplicate of
this sample was collected and designated ACS-PWY-92. Due to a laboratory error, the
sample from ACS-PWY-02 was analyzed for multi-concentration VOCs, not the required
low-level detection limits used for the private well samples. By the time the laboratory
notified Montgomery Watson of this mistake, the sample was beyond the aliowable holding
time, and the laboratory could not re-extract the sample to run low-level detection limit
VOCs. Therefore, the VOC and VOC TIC data sheets for ACS-PWY-02 are not available.
However, because sample ACS-PWY92-02 was a duplicate of ACS-PWY-02, low-level
detection limit VOCs and VOC TICs are available from 1002 Reder Rd., and are included
in Appendix F.

Sample Identifier Address
PWY-02 1002 Reder Road
PWD-02 1033 Reder Road
PWRC-02 1130 Reder Road (Center House)
PWRE-02 1130 Reder Road (East House)
PWK-02 1014 South Arbogast
PWZ-02 430 East Avenue H

The locations of the residential wells east and south of the Site are shown on Figure 6.
Each residential well sample was analyzed for TCL and TAL parameters using low
detection limit analytical methods. The sampling results are tabulated in Appendix F and
the analytical detections are summarized in Table 8.

The September 1997 sampling results (the sampling date was actually October 2, 1997)
were similar to the March 1997 sampling. In sample from residential well PWK, TCE was
detected at 0.3 parts per billion in March and at 0.2 parts per billion in September. PWK is
screened in the lower aquifer, upgradient (south of the Site) and outside the footprint of the
upper aquifer impacted groundwater. The samples from PWRE and PWRC again showed
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trace levels of VOCs, as they did in the March sampling. However, in March the detected
VOCs were 2-butanone detected at 3 parts per billion and vinyl chloride detected at 0.3 and
0.2 parts per billion. In the samples collected in September, only one VOC was detected:
methylene chloride at 0.2 parts billion.
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3.0 EVALUATION OF BASELINE SAMPLING DATA

3.1 SUMMARY OF AVAILABLE GROUNDWATER DATA

The Remedial Investigation for the ACS NPL Site was initiated in 1988. Since that time
28 upper aquifer and 25 lower aquifer monitoring wells have been installed and sampled
numerous times. In addition, more than 100 upper aquifer piezometers, three lower aquifer
piezometers, and 12 surface water staff gauges have been installed and used to develop
groundwater elevation maps on numerous occasions. Water levels and samples from these
points have been used to complete a number of hydrogeologic evaluations starting with the
Hydrogeologic Technical Memorandum and continuing with the Remedial Investigation
Report and subsequent monitoring reports. The following evaluation of the groundwater
flow system, aquifer geochemistry, and contaminant distributions is based on previous
reports and the Baseline Groundwater monitoring conducted in 1996 and 1997.

3.2 GROUNDWATER FLOW SYSTEM

3.2.1 Groundwater Flow in the Upper Aquifer

Following the collection of water level information in Tune 1997, two remedial
construction projects have been completed: the Perimeter Groundwater Containment
System (PGCS) and the Barrier Wall and Extraction System (BWES). The effect of these
structures on the upper aquifer groundwater flow system is evident in comparing Figures 1
and 2. Figure 2 illustrates the water table configuration prior to construction and Figure 1
illustrates the water table configuration after construction. Comparison of the contour
patterns on these two figures indicates that changes have occurred locally in the flow
pattern, but that the general regional groundwater flow paths are unchanged.

The highest groundwater levels in the upper aquifer (other than inside the barrier wall) are
located east of the ACS facility as indicated by MW 18 and P60 (Figure 1). These high
water levels suggest the presence of a groundwater mound approximately along Reder
Road. Groundwater flows to the north and south from this mound. The lowest
groundwater elevations are to the west and south of the ACS facility. To the west, the
groundwater sinks are the drainage ditch between SG11, SGS, SG6 and SG3, and the
Griffith Landfill leachate collection system (shown by SG2 and P22). The water table is
also lower to the south at locations such as MW43 and MW44. In general, groundwater
flow in the vicinity of the Site is from the groundwater mound along Reder road, toward
the groundwater lows in the west and south. In addition, the collection trench for the
PGCS is a groundwater sink to the northwest and west of the ACS facility, as shown by the
water table depression between P82 and P91.

The barrier wall prevents groundwater flow directly to .the west from Colfax Avenue.
Groundwater flows both north and south from the Reder Road mound. The flow to the
north curves around the north end of the barrier wall and is collected in the PGCS
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extraction trench (P83) or discharged to the drainage ditch (just beyond MW48).
Groundwater also flows south from the Reder Road mound toward the south/southwest.

The effect of the PGCS extraction system and effluent discharge is evident in the wetland
to the west of the ACS facility. The 629 and 630 contour lines west of the ACS facility
illustrate this effect. The 629 foot elevation contour line wraps around most of the PGCS
extraction trench due to lower water levels at P91, P88, and P85. A few hundred feet
further to the west, the 630 foot contour line outlines a local groundwater high caused by
treated water discharges into the wetlands from the PGCS.

While the barrier wall now prevents groundwater flow west across Colfax Avenue,
westerly flow across Colfax Avenue was previously limited by a hydraulic barrier. Figure
2 (the November 1996 water table plot) shows similar general groundwater flow from east
of Colfax toward the groundwater lows at the drainage ditch, the landfill leachate collection
system or the far south part of the Site. Prior to construction of the barrier wall, surface
water infiltration to the water table on the ACS Site and through the ACS facility fire pond
(shown by SG7) caused a groundwater high near the center of the Site, resulting in radial
groundwater flow from the ACS Site, and a hydraulic barrier to westerly flow across
Colfax Avenue.

The upper aquifer matrix is a homogeneous silty sand with no evidence of interlayering or
bedding complexities. Since the water table maps are based on water levels collected at 12
staff gauges, 28 wells, and more than 100 piezometers, very little interpolation has been
required to develop detailed contour plots. All water table maps developed for the ACS
Site since the remedial investigation in 1991 have consistently shown the same general
groundwater flow patterns. While the contour lines defining the water table are curved,
they clearly show consistent groundwater flow pathways from recharge to discharge areas.
The average calculated groundwater flow velocity in the upper aquifer is on the order of 50
feet per year, but the rate probably ranges from a minimum rate of less than 10 feet per year
to greater than 200 feet per year. The only locations where the groundwater velocity may
exceed 100 feet per year are in the vicinity of the PGCS extraction trench and the Griffith
Landfill leachate collection system. (Detailed groundwater velocity calculations, based on
the RI aquifer tests and the pumping test conducted in March 1995, are summarized in
Appendix A.)

Because of the homogeneity of the upper aquifer, the total number of staff gauges, wells,
and piezometers can be reduced for future monitoring events. The level measurement
locations necessary to develop accurate water table maps are presented in Section 4.2.1.

3.2.2 Vertical Gradients in the Upper Aquifer

Due to the presence of elevated levels of benzene at the base of the upper aquifer relative to
that of the surface of the upper aquifer which was determined during the tracer
investigation, U.S. EPA was concerned that there might be downward gradients in the
upper aquifer in the wetland, and so required the installation of four sets of nested
piezometers in the wetland to the west of the ACS facility. Table 2 shows the upper aquifer
vertical gradient calculations based on the September 1997 water level measurements. The
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vertical gradients recorded at each of the four nested piezometer locations for the past five
quarters are tabulated below.

Piezometer  August November  March June September
Nest 1996 1996 1997 1997 1997
P64/P65 0.009 0.000 0.016 -0.062 0.022
P66/P67 0.005 0.005 -0.003 0.013 0.007
P68/P69 0.000 0.000 0.010 0.002 0.003
P70/P71 -0.020 0.006 0.030 0.042 0.035

Out of the 20 vertical gradients calculated from these four dual piezometer locations in the
upper aquifer in the wetland, three were downward, three were zero, and 14 gradients were
upward. From these accumulated data, it is apparent that the general vertical gradients are
upward, which is the typical occurrence in a wetland area where groundwater discharges to
the surface.

3.2.3 Groundwater Flow in the Lower Aquifer

Water levels were measured at staff gauges and the lower aquifer monitoring wells and
piezometers on September 22, 1997. The measurements are recorded in Table 1 which also
includes the map coordinates and the calculated water elevation for each measurement
point. Figure 3 is a plot of the potentiometric surface for the lower aquifer based on the
water levels measured at the uppermost well at each lower aquifer well nest. The
calculated water elevations are plotted adjacent to the well, piezometer, or staff gauge
symbol. '

Consistent with the historical groundwater data, the groundwater flow in the lower aquifer
is essentially northward. The horizontal hydraulic gradient in the lower aquifer was
calculated using the measured difference in head between MW22, located in the southern
portion of the Site, and MW 10, located at the northern Site boundary. This difference, 1.0
foot on September 22, 1997, was then divided by the lateral distance between the two wells
(2,850 feet). Based on this calculation, the horizontal hydraulic gradient in the lower
aquifer is 0.00035. As illustrated in the following table, the September 22, 1997 lower
aquifer horizontal hydraulic gradient is consistent with previously calculated gradients.

Report of Hydraulic Gradient in Lower Aquifer Horizontal Hydraulic Gradient
Remedial Investigation Report (June 1991) 0.0006

Technical Memorandum {October 1995) 0.00041

Lower Aquifer Tech Memo (September 1996) 0.00047
Groundwater Monitoring Report (August 1996) 0.00047
Groundwater Monitoring Report  (November 1996) 0.00049
Groundwater Monitoring Report (March 1997) 0.00040
Groundwater Monitoring Report (June 1997) 0.00044

This Groundwater Monitoring Report 0.00035

These accumulated data show a relatively low horizontal hydraulic gradient in the lower
aquifer that may be decreasing with time. The lower aquifer is homogeneous like the upper
aquifer. It also consists of sand, although it contains more gravel than the upper aquifer.
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Potentiometric maps developed since the remedial investigation in 1991 have shown a
consistent gradient from south to north. Based on these hydraulic gradients and the
hydraulic conductivity values calculated from slug test results during the RI, the
groundwater flow rate in the lower aquifer is on the order of 50 feet per year. (Appendix A
contains the lower aquifer groundwater velocity calculations.) If the hydraulic gradient is
decreasing, the groundwater velocity would be decreasing proportionately.

3.2.4 Vertical Gradients in the Lower Aquifer

Seven nested well sets have been installed in the lower aquifer. At each location, there are
two or three monitoring wells and/or piezometers, each screened at a different depth within
the lower aquifer. The water levels recorded for each of these wells are summarized in
Table 1 and were used to calculate vertical hydraulic gradients between well screen
intervals and the top and bottom of the lower aquifer at each location. Table 3 summarizes
these calculated vertical gradients. Vertical gradients in the lower aquifer have been
similarly calculated for each of the past five quarters. Tabulated below are the vertical
gradients calculated between the top and bottom of the lower aquifer during that time
period.

Well/Piezo August November March June September
Nest 1996 1996 1997 1997 1997
MW7/ MW36 0.0 0.0004 -0.0006 -0.0010 0.0
MW8/MW32 - 0.0002 0.0002 0.0 0.0 NA
MW9I9/MW34 -0.0002 -0.0002 0.0005 0.0 0.0
MWSI/MW33 NA -0.0004 00 0.0 0.0
MW28/PZ43 -0.0006 0.0028 0.0 0.0 0.0
MW52/MWS53 NA NA -0.0008 -0.0004 -0.0004
MWS4/MWS55 NA NA 0.2008 0.0 0.0
Note

Value of “0.0" indicates that the vertical gradient was not measurable.
NA = A water level necessary for the calculation was not available

From a review of the accumulated data between August 1996 and September 1997, it is
apparent that there are not consistent or significant vertical gradients across the lower
aquifer. The water level measurement locations necessary to develop accurate lower aquifer
potentiometric maps are presented in Section 4.1.2.

3.2.5 Vertical Gradient Between Upper and Lower Aquifer

The average groundwater elevations in the upper and lower aquifers are approximately 632
and 621 feet amsl, respectively. The confining clay layer between the upper and lower
aquifer varies in thickness from greater than 30 feet to the south to less than 5 feet in the
wetland to the northwest (MW-10C area). Three borings were advanced during the RI
while installing monitoring well MW-10C (MW-10A, MW-10B, and MW-C). Drilling
conditions were difficult and the drillers found it difficult to keep an open hole and collect a
representative sample from the clay confining layer. These borings indicated clay
thicknesses of 3.5 feet, 4.0 feet, and 4.0 feet, respectively. To further investigate, a fourth
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boring, CB-1 was made in the vicinity of MW-10C and it indicated a clay thickness of 2.5
feet.

Vertical gradients were calculated between the upper and lower aquifer at four locations
where there are nearby wells screened in both aquifers. The results are summarized in
Table 4, showing strong downward vertical gradients. The vertical gradients are calculated
by dividing the difference in water levels by the thickness of the clay layer. The gradient
values range from -0.37 calculated between MW 17 and MW28 to -0.82 between P27 and
MW9. However, the water level is consistently 8 to 12 feet higher in the upper aquifer, as
compared to the water level in the lower aquifer. Therefore, while the calculated downward
gradients show a high degree of variability, that variability is primarily due to the differing
clay confining layer thickness.

3.3 IDENTIFIED SOURCES OF GROUNDWATER CONTAMINATION

The source areas for the groundwater contamination are located in the upper aquifer at the
ACS Site. Prior to the Remedial Investigation, a number of sources were identified within
the ACS facility (On-Site Area) and the “Off-Site” area as they were labeled. Further
investigations have defined the vertical and horizontal extent of buried waste.

From its incorporation in 1955 until 1990, ACS’s primary business was reclaiming spent
solvents from a variety of users. The general process was to accept spent hydrocarbon
solvents in drums or tanker trucks, distill them and ‘either sell or return the reclaimed
product to the user. Between 1955 and 1975, the still bottoms and residues were buried
within the ACS NPL Site. In addition, any uncontained spills of spent or reclaimed
solvents would have remained on the Site. The foliowing areas have been identified by
Site investigations as containing organic contaminants:

«  Within the Operating ACS Facility
- Treatment Lagoon #1
- Still Bottoms Area
- On-Site Containment Area

« In the Off-Site Area
- Off-Site Containment Area
- Kapica-Pazmey Area

3.4 SUMMARY OF NAPL OBSERVATIONS

During investigations at the ACS NPL Site over the past ten years, non-aqueous phase
liquids (NAPLs) have been observed at several locations and U.S. EPA has inquired as to
the nature and extent. The locations where NAPLs have been observed are now enclosed
within the barrier wall. Four areas labeled A, B, C, and D that appear to contain persistent
indications of NAPLs are plotted on Figure 7.
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Area A — Area West of the Fire Pond

During the Remedial Investigation (RI), floating NAPLs were observed in piezometer P-
37. The piezometer was destroyed in the interim between the RI and pre-design
investigation and was not replaced. However, the NAPLs were found in the piezometer at
each measurement event before the piezometer was destroyed.

Area B - Still Bottoms Pond
During the RI, floating NAPL was observed in several soil borings in the vicinity of the
closed Still Bottoms Pond .

Area C - Area South of ACS Rail Spur

Borings were made from ground surface to the confining clay layer along the proposed and
final barrier wall alignment during the Dewatering Barrier Wall Alignment Investigation in
February 1996. Samples were field evaluated for the presence of oil with hydrophobic dye
tests. In the area between the ACS rail spur and the ACS rail tracks, a thin layer of oily soil
(less than 1 inch thick) was detected at the base of the upper aquifer and the top of the
confining clay at several boring locations in the area labeled C. No layer was observed in
any of the perimeter borings.

Area D - Off-Site Containment Area

A number of test pits were excavated during the Pretreatment / Materials Handling
Treatability Study in July 1997. Floating NAPLs were observed on the water table in Test
Pits SA-01, SA-02, and SA-04. These are inside the area marked D on the attached map.

Miscellaneous Observations of NAPL

Figure 7 shows four piezometers where floating NAPLs have been detected. As mentioned
above, P-37 contained NAPL each time the water level was measured. Three other
piezometers (P-12, P-29, and P-35) which had not previously been found to contain
NAPLs, did show an indication of floating NAPL during the September 1997 groundwater
monitoring event. (The water level probe had an oily sheen after measurement). These are
locations where the water table has been depressed by operation of t"* barrier wall
extraction system (BWES). It is possible that this depression has caused the accumulation
of NAPLs. All locations are inside the barrier wall.

3.5 ELEVATIONS OF THE TOP OF THE CLAY CONFINING LAYER

U.S. EPA has inquired as to the nature and extent of NAPLs that may be on and around the
Site. Where there are DNAPLSs, there is the concem that they may seep to the bottom of
the aquifer containing them and then flow by gravity along low areas. Several figures have
been developed to evaluate the surface contours and elevation of the top of the clay layer.
and evaluate the potential that there might be preferential DNAPL flow paths. The 140 soil
* borings made at the Site which have made contact with the clay layer are collated on Table
9. The values on this table were used with Surfer™ contouring software to develop an
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interpolated “Top of Clay” surface contour map (Figure 8). The individual boring locations
and top of clay elevations are plotted on Figure 9. '

One of the objectives of the Dewatering / Barrier Wall Alignment Investigation, conducted
early in 1996, was to select an alignment for the barrier wall that would be outside the
buried waste, as defined by the ROD and potential NAPL areas. Fifty-two borings were
made in the On-Site Area and 29 borings were made in the Off-Site Area during the
investigation. Each of the boreholes was advanced to the depth at which it encountered the
clay layer, and continuous split spoon samples were collected at each location. Each split
spoon sample was visually inspected for evidence of contamination, and samples at the
aquifer clay interface were evaluated for the presence of DNAPL by using an oil-indicating
field screening dye. No evidence was found of DNAPLs or LNAPLs in any of the borings
located along the final alignment of the barrier wall.

Observation of the top-of-clay elevations on Figure 9 and examination of the contour plot
in Figure 8 show that the top of clay elevation varies about the elevation 620 feet amsl. It
appears that there may be a slight upward slope to the clay surface going from the ACS
facility, south toward the landfill. The top of clay beneath the active ACS facility and On-
Site Containment Area appears to be about 619 feet amsl. In the Off-Site Containment
Area, the average top of clay elevation is 620 feet amsl, and at the Kapica-Pazmey Area, it
is about 621 feet amsl. There is no evidence of channeling or a low area that might have
resulted in gravity flow from the internal contaminant source areas, to an area now outside
the barrier wall.

Prior to construction of the barrier wall in 1997, it is likely that the areas of buried waste
and perhaps the areas containing NAPLs were the source of groundwater contamination.
However, Figure 10 shows that these areas are now contained inside the Barrier Wall The
barrier wall is built to the highest current industry standards for permanence and chemical
resistance. The construction materials used and QA/QC standards followed were
equivalent to or in excess of those used in the construction of hazardous waste containment
cells such as RCRA. Subtitle C landfills. However, since waste materials remain buried
inside the barrier waii, there will be long term monitoring. The monitoring will include
collection and evaluation of water levels on the inside and outside of the wall to watch for
leakage through or under the wall. In addition, there will be ongoing groundwater
sampling of monitoring wells in all directions down gradient from the barrier wall to
provide evidence if there is a change in groundwater quality due to leakage.

3.6 INDICATOR CONTAMINANTS AND AREAS OF GROUNDWATER
CONTAMINATION

3.6.1 Upper Aquifer

Figure 10 provides a spatial summary of the highest detections of VOCs, SVOCs, and
metals in upper aquifer monitoring wells during the four consecutive quarterly sampling
events of the baseline monitoring. The frequency of detection of each compound in the
four sampling events is also indicated on the figure. It is worth noting that the sensitivity
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of the analytical instrumentation performing the VOC analyses has a “detection window"
of approximately two orders of magnitude. Therefore, if there is a variability in the
concentrations of different compounds that is greater than two orders of magnitude, the
compound that is present at the lower concentration may not be detected. For example, if
the toluene concentration in a certain sample is 1,000 ug/L, the analysis may not report a
benzene concentration of 10 mg/L, because it falls outside the sensitivity of the
instrumentation.

Time trend plots for benzene and chloroethane, the primary indicators of VOC
contamination wells are included in Appendix C. Analytical resuits for samples from wells
such as MW48, MW49, MW 13 and MW6 that are near identified groundwater contaminant
source areas show consistent, relatively high concentrations (greater than 100 ug/L) of
benzene and chloroethane and lower concentrations of several other VOCs and/or SVOCs;
the other VOCs and SVOCs were typically not detected consistently in all sampling events.
Based on these results, benzene and chloroethane are indicators of groundwater impacts
from the Site. These contaminants would also be good indicators of downgradient impacts
because they are both relatively soluble and mobile in groundwater.

The distribution of benzene and/or chloroethane relative to identified Site source areas is
consistent with the groundwater flow pattern in the upper aquifer. For example, based on
the water table configurations shown on Figures 1 and 2, transport from a source or sources
near MW6 would be expected to the south and southeast in the direction of wells such as
MW 19 and MW45; both benzene and chloroethane are present in groundwater at MW 19
and MW45. Benzene at relatively low concentrations is also present at MW1S5 in this
southern area.

Samples irom several other monitoring wells located in the north and west part of the Site
show detections of chloroethane and/or benzene. Groundwater flow in the north part of the
Site appears to be to the northwest and west, controlled by regionally higher groundwater
to the east and local discharge to the drainage ditch which enters the Site between wells
MWI13 and MW49. Recent changes in benzene concentrations at MW48 and MW49
between the June ana >cptember 1997 sampling events are probably attributable to changes
in local groundwater flow patterns as a result of construction and operation of the PGCS.
In other words, contaminants near the north port of the ACS facility are being *“‘pulled” past
these two wells and into the PGCS trench. Although high benzene concentrations are
found at MW48, benzene is not detected at MW37, about 300 feet further to the west. This
is strong evidence that the benzene impact ends in the vicinity of the drainage ditch. There
is a strong gradient directly to the west from the ACS facility, where groundwater
discharges to the PGCS. Samples from MW46, which is furthest to the west, have
consistently contained benzene but only at low concentrations, indicating that the impacted
area ends about 500 feet from the western ACS fence line.

To the east, only well MW 12 has shown either of the indicator contaminants; one of the
four samples from this well contained benzene at a low concentration. In this area,
groundwater flow appears to be westerly toward the Site but the gradient is very low. Due
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to the low gradient, it is possible that there have been temporary flow reversals in the past
that resulted in the temporary transport of benzene to this location.

Analytical results for a number of wells that are either farther from the identified sources
than those where indicator contaminants are present or are upgradient of the sources, show
phenol and, in some cases, bis(2-ethylhexyl)phthalate and dimethylphthalate detections.
These wells include MW18, MW37, MW38, MW40, MW41, MW42, MW43, MW44 and
MW47. The phthalate detections at these locations appear to reflect field or laboratory
artifacts rather than site impacts for the following reasons. (This concept is further
supported by lower aquifer results in section 3.5.2.)

« Elevated levels of phthalate in groundwater may be a health concern under certain
conditions as indicated by the remediation level of 5.8 ug/L listed in Appendix B
of the Statement of Work.

 Phthalates are recognized common field and laboratory artifacts because they may
be associated with plastics.

« Phthalates are relatively immobile in groundwater and are not likely to be the first
compounds to arrive at a location downgradient from a source.

« Phthalates are only reported at a few wells (MW37, MW42, MW43 and MW44)
and at all these locations they were not detected consistently in samples (i.e., only
in one of the four sampling events). '

« Phthalates are not reported consistently at the same locations as indicator
contaminants, and hence Site impacts, are present. For example, bis(2-
ethylhexyl)phthalate is reported at 8, and dimethylphthalate at 1, of the 1!
locations where benzene and/or chloroethane were detected. At all these
locations, the phthalate compound was detected in only one sampling event. This
pattern also suggests that the phthalate detections at Site-impacted wells are field
or laboratory artifacts.

« Since phthalates have been detected in samples from monitoring wells where no
benzene or other VOC has been detected, it is apparent that VOCs such as
benzene are not reliable indicators of phthalate occurrence. This would be true if
phthalates are concluded to be a laboratory artifact.

o When bis(2-ethylhexyl)phthalate or dimethylphthalate were detected at wells with
benzene and/or chloroethane, the concentrations were generally lower than those
in the wells where indicator contaminants are absent. This concentration pattern
is strong evidence that the phthalates are artifacts rather than a result of Site
activities.

Phenol has been reported at all monitoring wells, but generally not for all sampling events.
Most of these detections do not appear to be Site-related for the following reasons. The
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distributions and concentrations of phenols are anomalous because they do not correlate
with the distribution of known organic contaminants at the Sites, which have well defined
plumes of contamination and which follow well document flow paths outward from
defined source areas. Phthalates and phenols were detected in samples collected both
upgradient and downgradient locations at the Sites. In addition, the highest detected
phenols concentrations were found in samples collected from the deepest wells (as high as
340 ppb), while concentrations in shallow wells were much lower, and were not detected in
field blanks.

It was noted that the approved sampling SOP required replacing the PVC tubing with a new
length of tubing between each well. It was also noted that the water flows through the
tubing at a rate of about ten feet per minute when pumped at the rates specified by the low
flow sampling protocol. It was evident that water drawn from deeper wells has a longer
contact time with the tubing than water drawn from shallow wells. Furthermore, it was
noted that when collecting the field blank, the field technician used a very short piece of
tubing, generally one to two feet in length. Therefore, a test was developed and conducted
to evaluate whether the 0.5 ID., flexible, reinforced PVC, Grundfos tubing used for Low
Flow Sampling could be introducing the phenols (and other compounds) into the sample
volume. A proposed testing procedure was submitted to U.S. EPA and IDEM on March
13", 1998 and the full details of the tests and results were provide to the Agencies in a letter
report. “Results of Analytical Testing of PVC Tubing,” dated April 9, 1998.

In summary, the test demonstrated that phenols, phthalates, and some tentatively identified
compounds (TICs) can be added to groundwater samples when using the Grundfos PVC
tubing and following a low flow sampling protocol. Phenol was reported in the test sample
at concentrations in the range of 400 ug/L in samples drawn through PVC tubing while
replicating low flow sampling from a deep monitoring well. Furthermore, bis(2-
ethylhexyl)phthalate was reportea at concentrations in the range of 75 ug/L in the same
sample. TICs found in the sample included (2-butoxyethoxy)-ethanol and dehydroacetic
acid, with estimated concentrations of 200 and 56 pg/L, respectively.

The concentrations of phenol and bis(2-ethylhexyl)phthalate measured in the investigative
and MS/MSD samples from PVC Grundfos tubing are higher than the levels of these
compounds reported during routine sampling of groundwater at the ACS site. For example,
during the September 1997 sampling event, phenol and bis(2-ethylhexyl)phthalate were
measured at concentrations up to 340 and 76 pg/L, respectively. These concentration
relationships indicate that leaching from PVC Grundfos tubing during routine sampling can
account for the detections of phenol and bis(2-ethylhexyl)phthalate in monitoring well
samples from the ACS Site. The typical pattern of higher concentrations of both of these
compounds in the deep wells also suggests that PVC Grundfos tubing is the source. Again
as an example, during the September 1997 sampling event. phenol was measured at
concentrations up to 130 pg/L in shallow wells and 340 pg/L in deep wells; bis(2-
ethylhexyl)phthalate was measured at concentrations up to 15 pug/L in shallow wells and 76

pug/L in deep wells. Higher concentrations in deeper wells are consistent with a source in
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the tubing because longer sections of new PVC Grundfos tubing are used in these wells
during routine sampling.

Assuming that detections of phenol (and possibly phthalates) are unrelated to Site
contamination, three areas of groundwater contamination have been designated in the upper
aquifer: south, north, and west. Each area includes wells where groundwater in the upper
aquifer has been affected by site activities. The south area includes wells MW6, MW 19
and MW45. Based on the pattern of groundwater flow in this area, well MWI18 is
upgradient with respect to the area of groundwater contamination, wells MW42 and MW43
are downgradient, and wells MW 15, MW41, MW44 and MW47 are sidegradient. The low
levels of benzene reported at MW 15 suggest that this well is located at the boundary of the
south area. :

The north area includes wells MW48 and MW49. Based on the pattern of groundwater
flow in the north part of the Site, MW40 is upgradient from the area of groundwater
contamination, MW37 is downgradient and MW38 and MW39 are sidegradient. Well
MW 11 may also be sidegradient based on the one reported detection of tetrachloroethene.

The west area includes wells MW13 and MW 14. Prior to the time when the PGCS began
discharging to the wetlands, MW46 was downgradient from the source area at the ACS
plant. However, the continuous PGCS discharge since June 1997 introduces a mound of
clean groundwater between the site and MW46. Future sampling at MW46 will collect
primarily the treated water that is discharged into the wetland and infiltrates into the
ground. '

3.6.2 Lower Aquifer

Figure 11 provides a spatial summary of the highest detections of VOCs, SVOCs,.metals in
upper aquifer monitoring wells during the four consecutive quarterly sampling events of the
baseline monitoring.. The frequency of detection of each compound in the four sampling
events is also indicated on the figure (See comment in Section 3.5.1 regarding potential to
mask low level VOC detections if one or more compounds in a sample has a concentration
two orders of magnitude higher than another compound).

Time trend plots for benezene and chloroethane in lower aquifer wells MW9 and MW 10C
are included in Appendix C. Benzene and/or chloroethane have been reported in the lower
aquifer at only a few locations. Chloroethane was detected at MW9 (soon to be replaced by
MW9IR), MW10C and MW29, and benzene at MW9, MW?29, MW33 and MW53. The
presence of indicator contaminants at MW9 is attributable to downward leakage along the
well casing from the upper to the lower aquifer. A tracer test conducted at this location, as
discussed in Section 2, documented that leakage. MW29 is located adjacent to MW9, but it
1s screened 15 feet lower. The concentrations of benzene at MW29, MW33 and MW53 are
much lower than at MW9. The detections at MW29 indicate that the benzene extends
approximately 15 feet below MW9. The other detections at MW 10C, MW33 and MW53
likely represent transport .through the lower aquifer from MWS9, which is directly
upgradient.
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Bis(2-ethylhexyl)phthalate was reported in samples from many lower aquifer wells;
dimethylphthalate was detected at only one well. As in the upper aquifer, the occurrence of
these compounds does not correlate with benzene and/or chloroethane, providing further
evidence that the phthalate detections at the Site are due to field or laboratory artifacts. (See
Section 3.6.1 on Pages 15 and 16 for further details.

Phenol was reported for most of the lower aquifer wells, including wells such as MW22
and MWS50, that are upgradient from the Site. Moreover, the phenol levels at some of the
lower aquifer wells, including upgradient wells, were higher than those measured in the
shallow aquifer, even near identified source areas. These distribution and concentration
patterns strongly support the earlier conclusion that phenols are present in groundwater
throughout the area and are not derived from site activities.

Based on the baseline groundwater sampling results, only one area of groundwater
contamination is present in the lower aquifer. This area includes MW9/MW29 and the
downgradient wells MW10C, MW33 and MWS53. -

3.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS)

Tentatively Identified Compounds (TICs) were detected in several upper and lower aquifer
monitoring wells. Four TICs were reported in two or more monitoring wells in the
September 1997 sampling results. The following is a tabulation of tentatively identified
compounds, number of detections, and highest detected concentrations.

Tentatively Identified Number of Maximum
Compound Detections Concentration
Chlorodiflouro-methane 4 95 ug/L
Ether 7 12,000 ug/L
Tetrahydrofuran 5 170 ug/L
2-ethyl-1-hexanol 9 28 ug/L

Table 10 contains a more detailed listing of these TICs and monitoring well locations. The
complete listing of TICs for individual monitoring wells is compiled in Appendix C and D.
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4.0 GROUNDWATER MONITORING PLAN

4.1 SCOPE AND OBJECTIVES

The Statement of Work (SOW) included as Attachment 2 of the September 30, 1994
Administrative Order for the American Chemical Service Superfund Site states that the
respondents shall implement:

“...a groundwater monitoring program designed to detect changes in
water quality or concentrations of hazardous substances, contaminants, or
pollutants in the groundwater at and beyond the point of compliance and
shall include upgradient, downgradient and transgradient monitoring. The
groundwater monitoring program shall provide for verification sampling
and updating of the current local hydrogeological setting and associated
conditions. The program shall consist of summarizing currently available
information; installing additional monitoring wells, piezometers, and soil
borings; and performing in field measurements or analysis of water levels,
pH, temperature, specific conductance, hydraulic conductivity, and other
measurements or analyses as approved by EPA, after reasonable
opportunity for review and comment by the state. The results of this
investigation shall be submitted in report form to EPA for review and
approval and shall be incorporated into the work plans.”

As discussed in Section 3.2, construction work conducted recently at the ACS Site has
modified groundwater flow patterns locally. A barrier wall with internal extraction
trenches (BWES) has been constructed around the ureas of buried waste and a series of
piezometers has been installed to allow documentation of the water levels inside and
outside the barrier wall. A perimeter groundwater containment system (PGCS) that
includes a 1,500 foot extraction trench has also been installed to prevent further off-site
migration of contaminated groundwater to the north and west of the ACS facility.
Piezometers have been installed along the trench to allow documentation of gradients
induced by pumping. A water treatment plant has been constructed to treat the
groundwater extracted from inside the barrier wall and from the PGCS. Influent and
effluent samples will be collected to document the quality of the untreated and treated
water, as part of the Site monitoring.

Remedial activities will be conducted at the Site for the next several years and so it is
premature to develop the long term monitoring Plan at this time. On the basis of the results
of the Baseline Groundwater Sampling, an interim groundwater monitoring plan has been
developed. In general, groundwater sampling will be conducted semi-annually at the
majority of the wells in the monitoring network. One annual sampling event will be
conducted for full scan analyses of the samples and the other will be conducted for a
reduced list of indicator parameters. The following site-specific objectives have been
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developed for the Interim Monitoring Plan at the ACS NPL Site during remedial design
and remedial action activities:

o Collect water level data to monitor groundwater flow in the upper and lower
aquifers and calculate the hydraulic gradients between the aquifers

o Collect water level data to document the performance of the PGCS and BWES
and to evaluate changes in the groundwater flow system resulting from the
remedial actions (these activities are outlined in the Performiance Standard
Verification Plan, April 1997)

» Collect and analyze samples of the untreated groundwater to provide characteriza-
tion of the water quality inside the barrier wall

o Collect and analyze samples of treated water to document compiiance with the
effluent standards

e Collect and analyze groundwater samples from upgradient monitoring wells in the
upper and lower aquifer to document background groundwater quality

e Collect and analyze groundwater samples from the monitoring wells at the down-
gradient boundaries of the site to closely monitor the status of the boundaries of
groundwater impacts

e Collect and analyze groundwater samples from the interior of the areas of
contaminated groundwater to document how concentrations change with time and
in response to the remedial actions

« Assess progress toward attaining cleanup objectives in contaminated areas.

The proposed monitoring plan has been developed to meet these objectives, in the context
of the groundwater flow system and the nature and extent of the contaminawu groundwater.

As additional information becomes available, it will be analyzed with respect to the above
objectives. If the new information indicates that changes to the monitoring program (either
additions or deletions) are needed to meet the objectives, these changes will be proposed to -
U.S. EPA for approval. Similarly, U.S. EPA may seek additional groundwater monitoring
wells or laboratory analyses based on the need to meet the monitoring objectives.

4.2 WATER LEVEL MEASUREMENTS

Water level measurements will be made quarterly at upper and lower aquifer monitoring
wells and piezometers. Field time to collect water level data at all points on Table 11 will
be scheduled to be completed in no more than two days, in order to minimize the effects of
changes in water levels with time. The water levels will be tabulated and used to calculate
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groundwater elevations, gradients and develop contour plots of the water table and lower
aquifer potentiometric surface. The proposed water level measurement program includes
the upper and lower aquifer wells and the staff gauge listed in Table 11 (this table is
designed to serve as a field work sheet). The proposed networks of upper and lower aquifer
gauging points are described below.

4.2.1 Upper Aquifer Gauging Points
Proposed upper aquifer gauging points include:

+ Those wells that are to be sampled as part of the upper aquifer sampling program
(See Section 4.3)

« Those wells and piezometers that are already included as part of the PGCS and
BWES gauging activities

« Wells or piezometers that fill remaining gaps in the gauging network
« A staff gauge in the pond to the southeast of the Site

The proposed upper aquifer wells and staff gauge in the water level measurement program
are shown on Figure 12. This figure shows that the distribution of gauging locations is
adequate to prepare a representative water table map. Water levels will be measured at
these wells, piezometers and staff gauge during each sampling event, and a water table map
will be developed using the data collected. '

4.2.2 Remediation Component Gauging Points

Piezometers have been installed to provide water level information in the vicinity of the
Perimeter Groundwater Containment System (PGCS) and the Barrier Wall and Extraction
System (BWES).

The PGCS consists of a 1,500 foot long groundwater extraction trench located north and
west of the ACS tacility (Figure 12). Five arrays of three piezometers each have been
constructed across the extraction system At each location, one piezometer is located in the
center of the extraction trench, one piezometer is located on the inside (south or east) of the
trench and one piezometer is located outside (north or west) of the trench. The piezometer
groups are shown on Table 11, numbers P81 through P92.

The Barrier Wall is a 4,500 foot vertical containment wall constructed from combined 60
mil high density polyethylene (HDPE) and 16 inch bentonite slurry mixture. The wall is
keyed two feet into the confining clay layer, located at an approximate elevation of 620 feet
above mean sea level, which is between 20 and 35 feet below ground surface. The wall
was constructed to completely surround the active ACS Facility, the Off-Site Containment
Area, and the Kapica-Pazmey Area. Eight 100 foot long extraction trenches were
constructed inside the wall to extract groundwater and pipe it to the PGCS plant for
treatment and release. Eight pairs of piezometers, numbered P93 through P108 were
installed around the circumference of the barrier wall (Figure 12). In each pair, one
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piezometer is screened just outside the barrier wall and the other is just inside the barrier
wall.

Water levels will be measured at each of these piezometers each quarter and compiled and
evaluated with the overall Site Monitoring Reports.

4.2.3 Lower Aquifer Gauging Points

Because groundwater flow in the lower aquifer is simpler (north with a small northwest
flow component), fewer gauging points are necessary to depict the potentiometric surface.
Therefore, the wells listed in Table 11 are proposed to be gauged during each sampling
event. At clustered locations along the northern boundary of the Site (Figure 13) only the
upper most lower aquifer wells are proposed for gauging, because water levels from the
middle or lower, lower aquifer wells does not yield additional useful information. These
wells will provide adequate data to prepare a potentiometric surface map for the lower
aquifer.

4.3 MONITORING WELL SAMPLING

4.3.1 Semi-Annual Sampling

The sampling schedule for the interim groundwater monitoring plan is summarized in
Table 12 for the upper aquifer wells and Table 13 for the lower aquifer wells. In general,
there will be two major sampling events each year and two minor sampling events. The
major sampling events will be conducted in the spring and fall. Each spring all the up
gradient and down gradient wells in both aquifers will be sampled for full scan TCL/TAL
parameters. An indicator event will be conducted each fall. In this event, all wells in the
monitoring network, including upgradient, downgradient and side gradient wells will be
sampled and analyzed for indicator parameters. The indicator parameters will be:

YOCs: PCE, TCE, TCA, DCE, 1,2-DCA, VC, Chloroethane, and Benzene
SVOCs: Phe- ol, Phthalates
Metals: Arsenic and Lead

4.3.2 Quarterly Sampling

Three monitoring wells will also be sampled during the other quarters, summer and winter.
These include upper aquifer monitoring wells MW48 and MW49 and lower aquifer
monitoring well MWOR. As shown in Tables 12 and 13, these three wells will be sampled
once each year for the full TCL/TAL parameter list (along with all the other wells) and for
indicator parameters in the other three quarters of the year.

-4.3.3 Sampling Protocols

All monitoring wells will be purged and sampled using low-flow methods in accordance
with the approved Monitoring Well Sampling Proposal and Protocol SOP for the Upper
Aquifer Investigation (revision: July 25, 1996) and other Agency-approved SOPs. Field
parameters, pH, specific conductance, temperature, and turbidity, will be measured and
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recorded during well purging. Sampling activities are expected to be conducted over a two
week period. Standard SW-846 methods will be used for laboratory analyses. Data
validation will be conducted on all samples collected.

As indicated in Section 4.1, water levels will be measured at the upper and lower aquifer
monitoring wells, piezometers, and staff gauges listed in Table 11 once each quarter,
coinciding with the sampling that is conducted. A sufficient number of field technicians
will be used so that all the water level locations can be covered in one working day, to
minimize potential water level variability with time.

44 PRIVATE WELL SAMPLING

The ACS Group will give U.S. EPA four weeks notice of the planned annual collection of
samples from five residential wells in the ACS vicinity. If U.S. EPA requests a change in
the sampling within two weeks of the event, the ACS group will consider the technical
basis provided by the U.S. EPA and schedule the necessary sampling to coincide with one
of the groundwater monitoring events. As in the past, the ACS group is committed to
collect whatever data is technically justified to meet its obligations to the U.S. EPA.

The following private wells are proposed for sampling (assnming owners will provide
access):

Well Identifier Street Address
PW-Y 1000 Reder Road
PW-A 1007 Reder Road
PW-B 1009 Reder Road
PW-C 1029 Reder Road
PW-1 739 S. Arbogast

The well locations are shown on Figure 6. If the U.S. EPA notifies the ACS group prior to
the sampling date, one or more of those five samples can be assigned to alternate locations
selected by U.S. EPA. Each well will be sampled following the approved private well
sampling protocol, and the samples will be analyzed for full scan TCL/TAL parameters. To
eliminate delays in reporting, the analytical laboratory will be asked to provide the
analytical results as soon as they are available, rather than waiting and providing the results
to the ACS Group along with the results of all other sampling.

4.5 OTHER MONITORING

In accordance with the Performance Standard Verification Plan (PSVP) for the PGCS, the
effluent of the groundwater treatment system will be sampled during each of the periodic
sampling events. Results for these samples will provide information to document the
performance of the PGCS.
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4.6 REPORTING

A report will be produced each quarter to provide the collected data and analysis to the
Agencies. The reports will be submitted to the Agencies, not more than ten weeks after the
completion of the sampling event. Each report will include tabulations of data, evaluation
of any changes in groundwater flow and analytical data, and recommendations for actions,
if necessary, for the next sampling event.

4.6.1 Tabulation of Data
Water level data, field observations, and analytical results will be tabulated each quarter for
each well sampled.

4.6.2 Evaluation of Changes

The calculated groundwater elevations will be used to develop contour plots of the upper
aquifer and lower aquifer, as well as to calculate vertical gradients between the upper and
lower aquifer. These will be compared to the previous maps and gradients.

Appendix C has been included in the report, and it lists the maximum concentration of each
contaminant detected in each monitoring well during the groundwater sampling at the Site.
The results from future sampling rounds will be compared to this list, and any detections
that exceed the concentratinns listed in the table will be highlighted. Each highlighted
value will be evaluated for significance, in the analysis section of the corresponding
groundwater monitoring report.

The evaluation will take a number of factors into account to determine significance.
Factors will include: groundwater flow direction, concentration of the same compound in
the well during previous sampling events, concentrations of the same compound at other
nearby wells, and magnitude of the exceedance of the trigger. The exceedance will be
considered significant if it shows that the area of groundwater contamination is increasing
in area or increasing in concentration. Trigger events will be reported within 90 days of
completion of the sample collection, and the report will include a recommendation to the
Agencies for action.

4.6.3 Recommendations for Action

Actions may range from a limited action such as waiting until the next sampling event for
another evaluation, to actions such as additional sampling, modification of the interim
monitoring program, or implementation of additional remedial or corrective actions.

JN25 2004 2\Sept 97 Sampling Rpt\Final Draft\Sept GW Report (Ju ly 15).doc
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Table 1 Page 1 of 6
Groundwater Elevations - September 22, 1997
American Chemical Service, Inc. NPL Site

Lower Aquifer Wells
Well Reference Points 9/22/97
Designation | East | North! TOIC |Depth;Elevatio Notes
MW.7 6113 6732 64146 |19.92 621.54
MW36 6164 6768 - 637.85 |16.32° 621.53
MW-8 5934 ' 7506 i 640.43 | 18.23 622.20 |Apparent Measurement Error: Depth should be 19.23
MW3i 5907 - 7505 641.64 [ 2045 621.19
MW32 5902 | 7507 | 641.84 |20.64: 621.20 _
MW.9 4893 L 6990 ' 639.05 [ 17.45! 621.60
MW29 4886 ; 7012 | 638.06 | 1648 621.58
MWwW34 4880 | 7002 | 638.14 } 16.53: 621.61
- MW-10 5200 : 7784 - 635.49 | 14.27  621.22 L
) MW30 5194 . 7774 ; 634.25 [13.19; 621.06
o MW33 5189 | 7774 | 634.13 | 13.07; 621.06
MW5S1 5198 | 7767 | 634.16 13.09; 621.07
MW-10C 5229 | 7554 | 637.45 [ 16.10] 621.35 |in Sand Seam in Confining Layer
MW.21 4546 ' 7067 ' 633.76 | 12.24 621.52
MW-22 5208 | 4898 | 636.48 | 14.26  622.22
MW.23 4717 | 7404 | 633.31 | 633.31
MW.24 4596 | 8033 | 635.22 14.06;I 621.16
MW28 5657 | 5696 | 648.77 [26.72] 622.05
MW350 5269 | 5383 | 649.43 | 2742 622.01 .
ATMW-4D 5297 i 7311 1 63799 | NM | NM |ACS facility Well - Hornet's Nesi
W-2 5292 | 7307 | 638.46 { 9.35 | 629.11 |Lower Aquifer Well
M-1D 4359 | 5747 | 638.32 | 16.36' 621.96 |Griffith Landfill Well L
M-2D 3997 | 6495 ; 637.11 | 15.31: 62..80 |Criffith Landfill Well
M-3D 4144 1 6821 < 632.19 | 10.46: 621.73 |Griffith Landfill Well
- M-4D 4949 © 6538 ' 633.32 { 11.71+ 621.61 |Griffith Landfill Well
MW35 4934 ' 6542 | 634.50 - _NM__ |Discovered Damaged 3/97
\ M-5D 4171 : 7094 ' 634.18 | 12.64 ' 621.54 |Griffith Landfill Well .
MW52 4996 7814 | 632.74 | 11.56, 621.18
MW53 4977 7833 632.87 | 11.71" 621.16
MW54 5590 ' 7592  636.05 | 1506 620.99 L
MWS55 5595 7604 . 636.63 | 15.63 621.00
Lower Aquifer Piezometers
Reference Points 9/22/97
Well Designation| East North TOIC |Depth ElevationjNotes
PZ44 6170 6766 638.47.]1696 62151 -
PZA2 5662 5696 648.44 126.39 622.05 o
PZ43 5662 5702 . 648.69 | 26.64 622.05

IMM/jmm
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Table 1 Page 2 of 6
Groundwater Elevations - September 22, 1997
American Chemical Service, Inc. NPL Site

Upper Aquifer Wells
Well Reference Points 9/22/97
De_sglation East North TOIC |Depth Elevatio Notes

MW-2 5033 . 6839, 638.05 | 9.26 628.79 |Functional for water levels only
MW-3 5299 . 7314 | 636.62 | 8.56 . 628.06

MW-4 6112 ' 7126 641.05] 8.28 632.77

MW-5 5788 | 6482 | 642.13 | 9.01  633.12

MW-6 5298 | 5520 | 655.28  655.28

MW-11 6377 | 7329 | 640.47 | 7.69 . 632.78

MW-12 6019 | 6352 | 642.74 | 9.54 ' 633.20
MW-13 5050 | 7814 | 634.08 | 3.96 = 630.12
MW-14 4882 | 6995 | 638.56 | 9.39 . 629.17
MW-15 - 4721 | 5003 | 637.89 | 6.47 . 631.42
MW.-16 5065 | 6596 | 638.52 i NM |Not found - lost due to barrier well construction
MW-17 5656 | 5677 | 647.14 | 14.62! 632.52
MW-18 5836 | 5746 | 644.89 110.39 " 634.50

MW-19 5231 | 4943 | 63578 | 441  631.37
MW-20 5095 | 5028 | 642.98 [ 11.52: 631.46
AM-05 5224 | 6360 | 637.28 | 1.30 ¢ 635.98 |Labeled “Test Well"; Not shown on potentiometric map
Red Well 5204 | 6466 | 639.01 | 3.39 ' 635.62 |Not shown on potentiometric map
W-1 5305 | 7323 | 637.33 ] 15931 621.40 |Not shown on potentiometric map
MW37 5395 | 7976 | 636.78 | 6.37 | 630.41
MW38 5903 | 8216 | 63651 | 672 629.79
MW39 6253 | 7947 | 637.77 | 6.69 631.08
MW40 6379 : 6831 ( 639.46 | 6.73 : 632.73
MW4l 6242 . 4517 ; 632.74 | 8.03 624.71
MW42 6264 | 3808 | 632.32 | 7.29 . 625.03
MW43 5880 | 3719 | 633.56 | 7.63 62593
MW44 5390 | 4303 | 633.04 | 4.60 ' 628.44
MW45 5830 . 4388 ' 635.35 | 6.98 . 628.37
MW46 4526 7424 i 63332 [ 3.07 63025
 Mw47 5958 5084 ' 640.54 | 7.63 632.91 i
MW48 5669 : 7814 : 636.36 [ 6.30 630.06 T
MW49 5551 . 7650 637.00 [ 7.15 629.85

Upper Aquifer Landfill Wells

Well Reference Points 9/22/97
Designation | East "North TOIC {Depth Elevatio Notes
M-1S 4362 5743 639.09 | 821 630.88
M-2S 3999 6491 637.12 | 7.89 629.23
 M3S [ 4142 6819 63188 | 471 627.17 B -
- M4s 4953 6537 63342{631 627004}
M-5S 4170 7089 634.17 | . 634.17 | -

JMM/jmm
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Groundwater Elevations - September 22, 1997
American Chemical Service, Inc. NPL Site

Table 1

Page 3 of 6

Staff Gauges
Well Reference Points 9/22/97
Designation East : North TOSG |Depth Elevatio Notes
$G-1 5023 | 6196 | 633.50 ] NM ' 633.50 |Dry
SG-2 4423 ' 6864 62284 | 274 620.10 N
$G-3 4180 7123 63117 | 1.97 629.20
$G-4 5228 . 6611 63573 | 0.20 635.53
$G-5 5464 7713 63336 | NM  633.36 |Dry
$G-6 4495 : 8075 | 632.97 | 2.68 | 630.29
$G-7 5403 : 6889 637.01 | 1.33 | 635.68
$G-9 3846 | 6336 | 632.42 NM  |Not Found
5G-10 6748 | 7238 | 637.29 | 3.05 . 634.24
SG-8R 5409 ' 5252 634.70 | 2.75 ' 631.95
SG-11 5859 | 8245 | 634.62 | NM : 634.62 |Dry
SG-12 5596 | 7867 1 634.12 | NM | 634.12 |Dry
IMM/jmm
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Table 1 Page 4 of 6
Groundwater Elevations - September 22, 1997
American Chemical Service, Inc. NPL Site
Piezometers
Well Reference Points 9/22/97
Designation East |North: TOC |Depth Elevatio Notes
LW-I1 4807 5070 644.57 644.57 .
LW-2 4662 © 5465 649.70 | 17.88 631.82
P-1 5696 6388 643.49 New 9/97 - Installed after water level monitoring
P-2 5577 6165 645571 NM  NM |Destroyed 6/97 e
P-3 5453 | 6470 639.87 | 4.13 . 635.74
P-4 5432 6228 639.25 | NM NM |Not Found
P-5 5285 6510 ' 636.70 | 1.33  635.37 |Buried in Brush
P-6 5150 | 6551 | 638.75 | NM ;. NM |[Not Found 6/97
P-7 5950 | 6630 - 643.63 [ 10.43 - 633.20
P-8 6156 | 67134 | 639.27 | 6.20 633.07
P-9 6134 ! 6994 | 638.88 | 5.91 ; 632.97
P-10 5413 | 5852 | 649.32 | 13.25 636.07 |Top of inner casing cracked 3/97 & 6/97
P-11 5199 | 5900 | 649.14 | 12.72! 636.42 |Bent, free product present 3/97 & 6/97
P-12 5076 | 5723 | 650.08 | 13.63; 636.45 |Free Product in Piezometer 3/97 & 6/97
P-13 4878 1 5735 | 651.20 | 18.80 632.40
P-14 5014 | 5914 " 645.33 | 13.34 631.99
P-15 5003 | 6187 | 639.93 | 9.90 | 630.03
P-16 4673 | 5749 | 648.80 | 16.08' 632.72 v
P-17 4584 | 6006 | 654.64 |22.65' 631.99 |Inside Griffith Landfill
P-18 4623 [ 6224 | 649.84 | 5.18 . 644.66 |Inside Griffith Landfill
P-19 4977 , 5043 1 639.71 | NM - NM [Not Found
P-20 5087 | 6212 ; 641.13 New 9/97 - Installed after water level monitoring
P-21 4569 | 6537 1 632.82 | NM  NM |Not Found
P-22 4636 | 6732 ' 634.30 | 8.53 ° 625.77
P-23 4689 ' 7018  636.18 ] 7.74 62844
P-24 5002 7178 i 636.06 | 7.22 628.84
P-25 5131 ' 75101 635.01 | 6.62 ' 628.39
P-26 4764 7309 | 63423 ] 473 629.50
P-27 4904 - 7020 ! 639.70 | 11.04 628.66
P-28 ST 7 7486 1 644.53 | 13.99 630.54
P-29 5738 : 6619 ' 642.37 | 6.63  635.74 |Free Product in piezometer 9/97 o
P-30 5626 6793 64242 | NM NM |Not Found R
P-31 5480 : 7159 ; 641.03 ] 5.25 635.78 B
P-32 5746 7026 642.32] 6.63 635.69
P-33 5226 7129 640.20] 530 63490
P-34 5279 6692 63946 | 4.13 635.33
IMM/jmm
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Table 1

-

Groundwater Elevations - September 22, 1997
American Chemical Service, Inc. NPL Site

Piezometers Cont.

Page 5 of 6

P-35 5515, 6572 G641.44 | 5.66 | 635.18 |Free Product in piezometer 9/97

P-36 5410 6851  645.89 | 10.19 635.70 ’ w_
P-37 5330 . 6949  641.37 | NM NM {Destroyed 3/97

P-38 5149 6992 . 63987 ] NM ° NM |Destroyed 3/97

P-39 5940 6902 . 642.00 | 6.32 635.68

P-40 5931 7241 638.77 New 9/97 - Installed after water level monitoring
P-41 5663 | 7377 | 637.23 New 9/97 - Installed after water level monitoring
P-49 5145 A 6949 638.98 New 9/97 - Installed after water level monitoring .
P-50 5129 ; 6964 639.59 NM |Not Found

P-51 3876 . 6859 ' 635.07 i NM |Not Found

P-52 4100 7845 ' 636.66 | 7.32 | 629.34 -
P-53 4597 8015 . 636.18 | 5.92 - 630.26

P-54 4936 ! 8081 | 638.28 | 7.89 ! 630.39

P-55 5628 | 7979 i 636.08 { 6.38 | 629.70

P-56 6405 | 7665 | 639.46 | 7.20 | 632.26

P-57 6783 | 7573 ; 638.05 ] 5.12 - 632.93

P-58 6454 | 6932 ; 638.30 | 5.73 | 632.57

P-59 6389 ; 6590 ; 639.22 | 6.13 ; 633.09

P-60 6111 , 605t | 640.23 | 6.88 | 633.35

P-61 5533 | 5284 | 638.58 | 6.97 | 631.61

P-62 5665 | 4945 | 637.06 | 6.26 | 630.80

P-63 5483 | 7689 ' 637.70 | 8.08 | 629.62 '

EW-1 5113 | 6942 | 639.50 | NM [Not Found

P-64 4617 ¢ 7065 ' 634.87 | 6.14 | 628.73

P-65 4615 | 7063 ' 634.77 | 593 | 628.84

P-66 4729 | 7034 | 636.02 | 7.56 | 628.46

P-67 4732 | 7034 . 636.06 | 7.54 : 628.52

P-68 4743 , 7752 63448 | 3.81 | 630.67

P-69 4741 | 7751 1 634.66 | 3.97 | 630.69

P-70 4880 . 7680 . 635.38 | 5.11 | 630.27

P-71 4876 ' 7682 - 635.32 | 4.84 ' 630.48

IMM/jmm
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New Piezometers - Upper Aquifer

Table 1

Groundwater Elevations - September 22, 1997
American Chemical Service, Inc. NPL Site

Page 6 of 6

Well Reference Points 9/22/97
Designation | East :North' TOC |Depth Elevation| Notes
P-81 5577 7581 636.19 | 7.05 629.14 |New 6/97
P-82 5577 7572 63577 | 6.78 628.99 |New 6/97
P-83 5577 7562 63595] 6.84 629.11 |New 6/97 B
P-84 5322 ' 7603 634.35 | 535 629.00 |New 6/97
P-85 5326 | 7594 : 634.08 | 5.14 628.94 |New 6/97
P-86 5329 | 7585 : 634.41 | 5.57 628.84 [New 6/97
P-87 5121 1 7466 ' 633.88 | 5.63 | 628.25 |New 6/97
P-88 5130 ¢ 7460 . 63390 | 5.96 . 627.94 |New 6/97
P-89 5137 | 7454 | 634.02 | 6.09 : 627.93 |New 6/97
P-90 4881 | 7152 1 632.59 | 4.84 | 627.75 |New 6/97
P-91 4389 '(7145 | 63297 | 5.58  627.39 |New 6/97
P-92 4896 | 7138 ' 633.63 | 6.05 - 627.58 |New 6/97
P-93 5136 | 7067 ; 638.79 | NM | NM |Not Found 9/97
P-94 5146 | 7061 | 638.98 | NM ' NM _[Not Found 9/97
P-95 5146 | 6532 | 638.58 | 10.29; 628.29 |New 6/97
P-96 5156 ; 6537 : 638.39 | 2.96 : 635.43 |New 6/97
P-97 5098 | 6283 . 638.39 | 9.05 | 629.34 |New 6/97
P-98 5130 1 6279 : 639.35 | 2.79 636.56 |New 6/97
P-99 5020 5945  644.35 | 12.37 631.98 |New 6/9':
P-100 5031 . 5948 . 643.93 | 7.04 = 636.89 [New 6/97
P-101 5550 ' 5979 ' 650.08 ' New 9/97 - Installed after water level monitoring
P-102 5517 ! 5996  647.18 New 9/97 - Installed after water level monitoring
P-103 5672 | 6248 644.97 New 9/97 - Installed after water level monitoring
P-104 6267 ' 5639 646.68 New 9/97 - Installed after water level monitoring
P-105 6678 ' 5885 638.86 New 9/97 - Installed after water level monitoring B
P-106 6685 5871 638.10 New 9/97 - Installed after water level monitoring
! P-107 5766 7339 63742 | 580 631.62 [New 6/97
P-108 5757 7324 638.13 ] 2.75 635.38 [New 6/97

Note

All depth measurements and elevations are in units of feet.

IMM/jmm
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Table 2

Vertical Gradients in Wetlands - September 1997
American Chemical Service, Inc. NPL Site

Griffith, Indiana

Piezometer | Screen Interval Screen |}Separation| Groundwater Elevation Hydraulic
Nest Top Bottom | Midpoint (feet) Upper | Lower delta Gradient
P64 629.05 | 624.10 | 626.58 S 628.73
P65 622.20 | 620.20 | 621.20 628.84 0.11 0.022
P66 629.45 | 625.10 | 627.28 8 628.46
P67 620.50 | 618.50 | 619.50 628.52 0.06 0.007
P68 628.15 | 623.80 | 625.98 6 630.67
P69 621.10 | 618.60 | 619.85 630.69 0.02 0.003
P70 628.55 | 624.20 | 626.38 6 630.27
P71 621.00 | 619.00 | 620.00 630.48 0.21 0.035

Notes:

(-) = Downward Gradient
(+) = Upward Gradient
Water Levels Collected by Montgomery Watson on September 22, 1997.

TST/MS
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Table 3
Vertical Gradients in Lower Aquifer - September 1997
American Chemical Service, Inc. NPL Site

Griffith, Indiana
Screen Interval Lowest Groundwater Elevation Vertical Gradients
Wwell Separation | Measurable Upper/ | Upper/ | Middle/
Nest Top | Bottom (feet) Gradient Upper Upper | Middle | Lower | delta Upper | Middle Lower |[Upper/ Lower]
Mw7 595.9 590.9 NA 621.54 NA
PZ44 578.4 573.4 13 0.0008 621.51 -0.03 -0.002
MW36 5527 542.7 21 0.0005 621.53 0.02 0.001 WU
Mwsg 598.2 593.2 NA efror NA
MW 3} 574.6 564.6 19 0.0005- 621.19 NA NA
Mw32 547.3 537.3 17 0.0006 621.20 0.01 wu WU
MWy 605.9 600.9 : NA 621.60 NA
MW?24 585.9 575.9 1S 0.0007 621.58 -0.02 -0.001
MW34 552.8 542.8 23 0.0004 621.61 0.03 0.0013 WU
MWS5I 6119 6019 621.07
MWI10 603.0 598.0 -1 -0.0091 621.22 0.15 -0.136
MW30 585.0 575.0 13 0.0008 621.06 -0.16 -0.012
MW33 556.0 546.0 19 0.0005 621.06 0 wU WU
MWw238 588.7 578.7 NA 622.05 NA
PZ4?2 568.5 563.5 10 0.0010 622.05 0 WU
PZ43 554.5 549.5 9 0.0011 622.05 0 wuU WU
MWws52 615.6 605.6 NA 621.18 NA
MW53 555.7 545.7 50 0.0002 NA 621.16 -0.02 NA NA -0.0004
MWs54 608.1 598.1 NA 620.99 NA
MWS55 547.6 537.6 51 0.0002 NA 621.00 0.01 NA NA WU

Notes:

Water levels collected by Montgomery Watson on September 22, 1997.

Positive values indicate upward gradient. Negative values indicate downward gradient

NA = Not Applicable. Calculating ventical gradient only for upper/lower interval at this location.
WU = Within Uncertainty of measurement error.

error = Apparent water level measurement error based on historical data

TST/IMS .
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Table 4
Vertical Gradients Between Upper and Lower Aquifers - September 1997
American Chemical Service, Inc. NPL Site

Griffith, Indiana

Well Screen Interval | Screen |Separation] Groundwater Elevation |Hydraulic
Designation | Top | Bottom | Midpoint|  (feet) Upper | Lower | delta | Gradient
P28 634.30 | 629.30 | 631.80 11 630.54

MW8 598.20 | 593.20 | 595.70 62220 | -8.34 -0.76
P27 631.02 | 626.02 | 628.52 85 628.66

MW9 605.90 | 600.90 | 603.40 621.60 | -7.06 -0.83
- P8 635.36 | 630.36 | 632.86 18 633.07

MW7 595.90 | 590.90 | 593.40 621.54 | -11.53 -0.64
MW17 632.94 | 62294 | 627.94 28 632.52

MW28 588.70 | 578.70 | 583.70 622.05 | -1047 -0.37

Notes:

(-) = Downward Gradient

(+) = Upward Gradient

Water levels collected by Montgomery Watson on Septembe: 22, 1977,

TST/IMS
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Table 5

Summary of Field Parameter Measurements
American Chemical Service, Inc. NPL Site

Griffith, Indiana
Field Parameters

Well pH Conductivity Conductivity Temperature Turbidity

ID | (std. units)| (umhos/cm) | (adjusted to 25°C) ¢C) (NTU)
MIS 6.56 2730 3500 14.0 s2
M3S 6.78 1154 1354 17.6 13
M4S 6.26 2150 2432 19.2 99
MW4D 7.26 847 1083 14.1 133
MW6 6.43 1690 2092 154 28
MW7 8.28 677 888 13.1 98
MWS 7.80 460 594 13.7 45
MW09 6.60 1265 1574 152 91
MW 10C 7.14 1620 2093 13.7 251
MW11 6.25 305 385 14.6 315
MWI2 6.91 410 534 13.4 155
MW13 7.07 928 1215 132 24
MW14 6.48 611 691 19.2 407
MW15 7.01 4350 5397 15.3 15
MWI8 6.89 746 930 15.1 5
MW19 745 5220 6141 17.5 34
MW21 11.34 646 835 13.7 45
MW22 9.11 3350 4491 12.3 86
MW23 7.04 829 1082 13.3 150
MW24 6.98 1034 1353 13.2 370
MW28 7.34 669 876 13.2 323
MW29 7.13 1060 1410 12,6 19
MW30 749 850 1139 12.3 168
MW31 7.46 674 913 119 175
MW32 744 759 1043 11.4 201
MW33 6.64 2990 , 3955 12.8 26
MW34 7.36 890 1190 124 17
MW36 7.36 827 1106 124 97
MW37 7.04 662 825 15.1 86
MW38 6.93 568 719 145 143
MW39 6.77 1354 1680 15.3 229
MW40 6.56 285 349 15.8 24
MW4] 6.75 386 445 184 | 12
MW42 6.85 955 1134 17.1 335
Mw43 6.78 90 | 1074 | 169 344
MW4d 154 [ 7| 985 129 72
MW45 6.81 1280 165 | 187 10
MW46 658 | 1078 1372 14.3 20
MW47 5.44 146 163 19.7 _3»
Mwag | 674 | 93 | 138 | 159 5T
MW49 6.76 782 929 17.1 27
MW50 718 | 3770 | 4883 13.6 444
MW51 7.01 1500 | 193 | 132 i 168
MWS2 | 701 | 1500 | 1924 | 130 92
IMWS3 ) 656 | 3500 4768 3 0 W17 57
MWS4 7.46 1209 1616 124 100
MWSS 721 851 1169 11.4 189
Notes:

NTU = nephelometric turbidity units

JMS/ims/JIMK
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Table 6 " Page 1 of 9
Upper Aquifer Detections - September 1997

American Chemical Services
Griffith, Indiana

Well | Analyte | Date | Result [DVQ| LQ |Unit
Inorganics
MWO06 JAluminum 9/23/97 180 J { BN |u
MWO06 |Arsenic 9/23/97 42 ug/L
MWO06 |Barium 923197 369 ug/L|
MWO06 {Calcium 9/23/97 | 174000 J u
MW06 |Chromium 9/23/97 33 ug/L
MWO06 |Cobalt 9/23/97 2 B |ug/Li
MWO06 |Iron 9/23/97 | 14300 u
MWO06 {Lead 9/23/97 9 u
_ MWO06_|Magnesium 9/23/97 | 34200 | J ug/L|
MWO06_|Manganese 9/23/97 | 2170 ug/L|
o MWO06 |Nickel 9/2397 25 B |u
MWO06 jPotassium 9/23/97 | 16900 | J E |u
MWO06 |Sodium 9/23/97 { 79300 | J E uz%
MW11 |Aluminum 9/29/97 | 421 ug/L|
MWI11 |Barium 9/29/97 27 B |u
MW11 |Calcium 9/29/97 | 35700 ug/L
MWI11 |Chromium 9/29/97 3 B lu
MWI11 |Cobalt 9/29/97 1 B |ug/l)
MWI11 [lIron 9/29/97 | '1600 ug/L|
MW11 |Magnesium 9/29/97 | 11400 ug/L|
MWI11 |Manganese 9/29/97 525 ug/L|
MWI11 {Nickel ) 9/29/97 4 B jug/L|
MWI11 {Potassium 9/29/97 | 1150 J | BE |ug/L|
— MW11 |Vanadium 9/29/97 i B Jug/l|
. MW12 |Aluminum 10/1/97 | 1690 ug/L|
N MW12 ]Arsenic 10/1/97 8 J B Jug/|
MWI12 [Barium 10/1/97 72 B Iw°
MW12 |Calcium 10/1/97 | 47400 ' ug/L|
MW12 [Chromium 10/1/97 9 J B jug/L
MWI12 [Cobalt 10/1/97 2 J B |ug/Li
MW12 |[Copper 10/1/97 15 ] B lug/l
MW12 liron 10/1/97 { 24400 ug/L]
MWI12 {Lead 10/1/97 12 ug/L|
MW12 |Magnesium 10/1/97 | 17300 ug/L|
MWI12 |Manganese 10/1/97 | 1210 ug/L|
MWI12 {Nickel 10/1/97 7 B lug/L|
MW12 |Potassium 10/1/97 { 2930 | J | BE jug/l
MWI12 |Vanadium 10/1/97 20 B uglﬁ
MW13 {Barium 10/1/97 68 B Jug/L
MWI13 |[Calcium 10/1/97 | 130000 ug/L
MWI13 llron 10/1/97 | 4420 ug/L
MWI13 |Magnesium 10/1/97 | 37000 ug/L
MWI13 |Manganese 10/1/97 604 ug/L

AHS\PAW
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AHS\PAW

Table 6

Upper Aquifer Detections - September 1997
American Chemical Services
Griffith, Indiana

Well Analyte Date | Result {DVQ] LQ | Unit
MW13 ]Potassium 10/1/97 | 2020 J | BE Jug/L
MWI13 |Sodium 10/1/97 | 24600 | J E Jug/L
MWI14 |Aluminum 9729/97 | 7180 ug

MW 14 |Arsenic 9/29/97 9 B jug/L
MW14 [Barium 9/29/97 88 B Jug/L
MWI14 [Calcium 9/29/97 | 96400 ug/L
MW14 [Chromium 9/29/97 26 ug/L|
MW14 |Cobalt 9/29/97 8 B Jug/L
MW14 [Copper 9/29/97 32 ug/L
MWI14 |Iron 9/29/97 | 25900 ug/L|
MW14 |Lead 9/29/97 20 ug/L
MW14 |Magnesium 9/29/97 | 22000 ug/L
MW14 |Manganese 9/29/97 290 ug/L|
MW14 [Nickel 912997 | - 22 B jug/L)
MW14 [Potassium 9/29/97 | 6440 J E Jug/L|
MW14 |Vanadium 9/29/97 21 B Jug/L
MWI14 [Zinc 9/29/97 59 ug/L|
MWI15 [Aluminum 9/2397 487 J N {ug/L|
MW15 ]Arsenic 9/23/97 58 ug/L|
MW15 |Barium 9/23/97 | '1360 ug/L
MW]15 [Calcium 9/23/97 | 73000 | J ug/L|
MW1{5 |Chromium 9/23/97 13 u

MW15 |Cobalt 9/23/97 5 B |u

MWI15 [Copper 9/23/97 13 J B uﬁ
MW1S }Iron 9/23/97 } 7010 ug/L
MWI15 {Lead 9/23/97 { B Jug/L|
MW15 |Magnesium 9/23/97 | 74300 | ] ug/L|
MV S |[Manganese 972397 | 141 ug/L|
MWI15 [Nickel 923197 24 B Jug/L)
MWI15 {Potassium 9723/97 | 118000 | J E [ug/l|
MWI15 [Sodium 9/23/97 | 415000 ] J E jug/L
MW15 |Vanadium 9/23/97 1 B lug/L|
MWI18 [Barium 9/29/97 32 B Jug/L
MW18 {Calcium 9/29/97 | 64200 ug/L
MWI18 |Chromium 9/29/97 71 ug/L|
MWI18 [Copper 9/29/97 13 B Jug/L
MWI8 |Lead 9/29/97 14 ug/L
MWI18 |Magnesium 9/29/97 | 18900 ug/L|
MWIi8 |Manganese 9/29/97 85 ug/L
MWI18 |Nickel 9/29/97 6 B jug/L
MWI18 }Potassium 9/29/97 | 3220 J | BE fju

MWI18 [Selenium 9/29/97 4 B fug/L
MWI18 {Sodium 9/29/97 { 67500 | E Jug/L
MWI8 |Vanadium 9/29/97 2 B [ug/L

JAI252042\Sept 97 Sampling Rpth
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AHS\PAW

Table 6

Gt

Upper Aquifer Detections - September 1997

American Chemical Services

Griffith, Indiana

Well Analyte Date | Result DngLQ Unit
MWI19 |Aluminum 9/29/97 402 ug/L|
MW19 |Arsenic 9/29/97 27 ug/L|
MW19 |Barium 9/29/97 648 ug/L
MW19 [Calcium 9/29/97 | 85300 ug/L|
MW19 {Chromium 9/29/97 8 B |ug/l|
MW19 |Cobalt 9/29/97 2 B Jug/L|
MW19 |Copper 9/29/97 184 ug/L|
MW19 |lIron 9129197 | 4660 ug/L|
MW19 |Lead 9/29/97 2 B |ug/Lj
MW19 {Magnesium 9/29/97 | 63900 ug/L|
MWI9 |Manganese 9/29/97 | 243 ug/L|
MW19 [Nickel 9/29/97 17 B |ug/Li
MW19 |Potassium 9/29/97 | 98000 | J E jug/l
MW19 ]|Sodium 9/29/97 1 719000 ] J E Jug/lL
MW37 |Aluminum 9/26/97 { 1310 ug/L|
MW37 {Arsenic 9/26/97 2 B jug/i
MW37 |Barium 9/26/97 34 B fug/L|
MW37 |Beryllium 9/26/97 1 B Jug/l
MW37 {Calcium 9/26/97 | 84200 ug/L|
MW37 |Chromium 9/26/97 | | 7 B Jug/i
MW37 Cobalt 9/26/97 6 B Jug/l
MW37 (Copper 9/26/97 12 B Jug/l|
MW37 |Iron 9/26/97 | 9440 ug/L|
MW37 |Magnesium 9/26/97 | 26600 ug/L.
MW37 |Manganese 9/26/97 | 682 ug/L)
MW37 [Nickel 9/26/97 14 B lug/l
MW37 |Potassium 9/26/97 | 2060 J | BE |ug/l,|
MW3~ ‘Sodium 9/26/97 | 17300 ug/L|
MW37 |Vanadium 9/26/97 3 B jug/L|
MW38 |Aluminum 9/25/97 | 1280 ug/l
MW38 lArsenic 9/25/97 5 B lug/l
MW338 Barium 9/25/97 54 B lug/
MW38 [Calcium 9/25/97 | 57800 u

MW38 |[Chromium 9125197 9 B fug/l|
MW38 |[Cobalt 9/25/97 2 B jug/L
MW38 |Copper 9/25/97 14 B jug/l|
MW38 llron 9/25/97 | 16200 ug/L
MW38 |Magnesium 9/25/97 | 20500 ug/L
MW38 [Manganese 9/25/97 594 ug/L
MW38 |Nickel 9/25/97 12 B jug/L
MW38 |Potassium 9/25/97 959 J | BE |u

MW38 |Vanadium 9/25/97 14 B Jug/L
MW38 |Zinc 9/25/97 56 ug/L|
MW39 |Aluminum 9/25/97 366 ug/L

JAL252V04 21Sept 97 Sampling Rpth
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AHS\PAW

Table 6

Upper Aquifer Detections - September 1997

American Chemical Services

Griffith, Indiana
Well Analyte Date | Result |DVQ| LQ | Unit
MW39 |Barium 9/25/97 78 B lug/l
MW39 |[Calcium 9/25/97 | 110000 ug/L
MW39 [Chromium 9/25/97 7 B lug/L
MW39 {Iron 9/25/97 | 7300 ug/L|
MW39 |Magnesium 9/25/97 | 19200 ug/L
MW39 {Manganese 9/25/97 802 ug/L
MW39 [Nickel 9/25/97 7 B Jug/l]
MW39 |Potassium 9/25/97 | 8190 J E Jug/L
MW39 [Sodium 9/25/97 | 123000 ug/L|
MW40 |Aluminum 9/29/97 | 2140 ug/L
MW40 |Barium 9/29/97 24 B |ugl
MW40 |Calcium 9/29/97 | 34100 ug/L,
MW40 [Chromium 9/29/97 S - B Jug/L|
MW40 {Cobalt 9/29/97 3 B lugl|
MW40 [Copper 9/29/97 21 B |ug/Li
MW40 [Iron 9/29/97 | 6430 ugl_L1
MW40 |Magnesium 9/29/97 | 14100 ug/L|
MW40 |Manganese 9/29/97 198 ug/L|
MW40 [Nickel 9/29/97 10 B uﬂ%
MW40 |Potassium 9/29/97 | 2220 J | BE Jug/l
MW40 {Vanadium 9/29/97 12 B fugl
MW41 [Aluminum 9/29/97 486 u&/l.1
MW41 |Barium 9/29/97 28 B Jug/l
MW41 |Calcium 9/29/97 | 55200 ug/L
MW41 |Chromium 9/29/97 7 B uﬂq
MW41 |Cobalt 9/29/97 1 B Jug/l
MW41 |[Copper 9/29/97 12 B uﬂ.ﬁ
MW41 [Lead 9/29/97 3 ug/L
MW41 |Magnesium 9/29/97 | 18500 ug/L|
MW4| [Manganese 9/29/97 280 ug/L|
MW41 |Nickel 9/29/97 8 B jug/l
MW41 |Potassium 9/29/97 964 J | BE Jug/L
MW41 [Vanadium 9/29/97 1 B lug/L
MW42 JAluminum 9/26/97 1880 ug/L
MW42 |Arsenic 9/26/97 13 ug/L|
MW42 [Barium 9/26/97 97 B {ug/L
MW42 [Calcium 9/26/97 | 118000 ug/L
MW42 |Chromium 9/26/97 14 u@
MW42 |Cobalt 9/26/97 2 B |ug/L|
MW42 |Copper 9/26/97 22 B jug/L
MW42 |lron 9/26/97 | 11100 ug/L|
MW42 |Magnesium 9/26/97 | 44400 ug/L
MW42 |Manganese 9/26/97 697 %
MW42 |Nickel 9/26/97 12 B |ug/L

JN1252004 21\ Sept 97 Sampling Rpn\
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Table 6

RS-

Upper Aquifer Detections - September 1997

American Chemical Services

Griffith, Indiana
Well Analyte Date | Result qu LQ | Unit
MW42 |Potassium 9/26/97 | 2350 J | BE jug/L
MW42 |Sodium 9/26/97 | 18000 u
MW42 |Vanadium 9/26/97 4 B Ju
MW43 {Aluminum 9726197 | 12700 ug/L
MW43 {Arsenic 9/26/97 81 u
MW43 |Barium 9/26/97 128 B |u
MW43 |[Beryllium 9/26/97 2 B fug/L
MW43 |Cadmium 9/26/97 1 B |u
MW43 |Calcium 9/26/97 | 134000 u
MW43 |Chromium 9/26/97 95 ug/L|
MW43 |Cobalt 9/26/97 20 B |u
MW43 {Copper 9/26/97 75 u
MW43 |Iron 9726/97 | 47500 ug/L)
MW43 |Lead 926/97 33 u
MW43 |Magnesium 9726/97 | 63600 ug/L
MW43 |Manganese 9726/97 857 u
MW43 |Nickel 9/26/97 82 u
MW43 [Potassium 9/26/97 | 5610 J E fug/L|
MW43 |Selenium 9/26/97 2 B |u
MW43 |Vanadium 9/26/97 | ' 31 B |u
MW43 {Zinc 9/26/97 104 u
MW44 |Aluminum 9/29/97 457 u;
MW44 |Arsenic 9/29/97 11 u
MW44 |Barium 9/29/97 112 B lu
MW44 |Calcium 9/29/97 | 83300 u
MW44 |Copper 9/29/97 4 B Ju
MWi44 |Iron 9/29/97 | 2510 %
MW44 |Magnesium 9/29/97 | 34500 u.
MW44 |Manganese 9/29/97 44 u,
MW44 |Potassium 9/29/97 | 1370 J ] BE Ju
MW44 |{Sodium 9/29/97 | 18900 | J E ju
MW45 jArsenic 9/29/97 44 gg_/k
MW45 |Barium 9/29/97 110 B Jug/l|
MW45 |Calcium 9/29/97 | 112000 ug/L|
MWA45_|Cobalt 9/29/97 { - 3 B |ug/lL
MW45 jCopper 9/29/97 9 B |ug/L
MW45 (lron 9/29/97 | 15900 ug/L|
MW45 |Lead 9/29/97 9 ug/L
MW45 |Magnesium 9/29/97 | 28400 ug/L
MW45 [Manganese 9/29/97 480 ug/L
MW45 INickel 9/29/97 10 B |ug/L
MW45 jPotassium 9/29/97 | 8350 J E Jug/L
MW45 [Sodium 9/29/97 | 101000 | J E |ug/L
MW46 |Arsenic 9/25/97 3 B |ug/L

JAI25 20424 Sept 97 Sampling Rptt

DetectsUpSepi9T\Table 6

Page 5 of 9



AHS\PAW

Table 6

Upper Aquifer Detections - September 1997
American Chemical Services
Griffith, Indiana

Well Analyte Date | Result D\@ LQ | Unit
MW46 |Barium 9/25/97 126 B Jug/L
MW46 |Calcium 9/25/97 | 115000 ug/L|
MW46 |Chromium 9/25/97 2 B |ug/L
MW46 {Iron 9/25/97 | 19000 ug/L|
MW46 [Magnesium 9/25/97 { 30900 ug/L
MW46 |Manganese 9/25/97 | 1390 ug/L
MW46 |Nickel 9/25/97 4 B |ug/L|
MW46 |Potassium 9/25/97 | 1190 J | BE jug/L
MW46 |Sodium 9/25/97 | 70000 ug/L|
MW47 [Aluminum 10/1/97 724 J N jug/L
MW47 |Barium 10/1/97 13 B Jug/L
MW47 |Calcium 10/1/97 | 13700 ug/L
MW47 [Cobalt 10/1/97 2 B jup/l
MW47 |Copper 10/1/97 6 B jug/l
MW47 |lIron 10/1/97 569 ug/L|
MW47 |Lead 10/1/97 3 ug/L
MW47 |Magnesium 10/1/97 | 3990 B Jug/L
MW47 |Manganese 10/1/97 17 ug/L|
MW47 |[Nickel 10/1/97 : 3 B uﬂ!._‘
MW47 {Potassium 10/1/97 959 J | BE Jug/L
MW47 |Vanadium 10/1/97 2 B uﬂ;
MW48 ]Aluminum 9/29/97 330 ug/L
MW48 |Arsenic 9/29/97 12 ug/L|
MW48 |Barium 9/29/97 141 B lug/l
MW48 [Calcium 9/29/97 | 107000 ug/L|
MW48 |Chromium 9/29/97 8 B Jug/L
MW48 |[Cobalt 9/29/97 4 B Jug/L|
MW48 |Copper 9/29/97 13 B jug/L
MW48 |Iron 9/29/97 | 24500 ug/L|
MW48 |Lead 9/29/97 8 ug/L|
MW48 |Magnesium 9/29/97 | 15100 ug/L
MW48 [Manganese 9/29/97 504 ug/L|
MW48 |Nickel 9/29/97 19 B lug/L|
MW48 |Potassium 9/29/97 | 8270 J E |ug/L|
MW48 |Sodium 9/29/97 | 42700 | ! E lug/|
MW48 |Vanadium 929197 2 B Jug/l
MW49 {Aluminum 9/24/97 | 1130 J N lug/L
MW49 [Arsenic 9/24/97 37 ug/L
MW49 [Barium 9/24/97 120 B Jug/L
MW49 [Calcium 9/24/97 | 80300 | J ug/L
MW49 |Chromium 9/24/97 10 B jug/L
MW49 |Cobalt 9/24/97 2 B jug/L
MW49 (Copper 9124197 6 J B jug/L
MW49 |Iron 9/24/97 | 28200 ug/L

TN 252 21\ Sept 97 Sampling Rpty

DetectsUpSeptd7\Table 6
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Table 6
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Upper Aquifer Detections - September 1997

American Chemical Services

Griffith, Indiana

Well Analyte Date | Result |DVQ| LQ |Unit
MW49 |Lead 9/24/97 3 ug/L|
MW49 |Magnesium 9/24/97 | 9980 | J ug/L|
MW49 |Manganese 9724/97 | 2210 u%
MW49 |Nickel 9/24/97 12 B |ug/L|
MW49 [Potassium 9/24/97 | 5480 J E u
MW49 {Sodium 9/24/97 | 25800 | J E Jug/L
MW49 |Vanadium 9/24/97 2 B Jup/Li
Indicator Parameters

MWI18 [Nitrate 9/30/97 | 5000 ug/L|
MW18 |Sulfate 9/30/97 | 103000 ug/L]
MWI18 |TKN 9/30/97 0 J ug/L|
MWI8 |TOC 9/30/97 | 2000 ug/l
MW19 |Ammonia-N 9/30/97 | 33000 u&{
MW19 |BOD 9/30/97 | 3000 ug/L]
MW19 [Sulfate 9/30/97 | 12000 u
MWI19 {TKN 9/30/97 | 40000 ug/L|
MW19 ITOC 9/30/97 1 12000 ug/L|
MW38 |Ammonia-N 9725/97 0 U
MW38 |[BOD 9/25/97 0 u
MW38 |Nitrate 92597 | 0 ug/L|
MW38 [Orthophosphate 9/25/97 0 ug/L|
MW38 |Sulfate 9/25/97 | 22000 ug/L|
MW38 [TKN 9/25/¢7 | 1000 w
MW38 ITOC 9/25/97 | 7000 ug/L|
MW39 |Ammonia-N 9/25/97 | 4000 ug/L
MW39 |BOD 9/25/97 0 ug/L
MW39 [Nitrate 9725197 0 ug/L|
MW39 |Orthophosphate 9/25/97 0 ug/L
MW39 |Sulfate 9/25/97 | 7000 ug/L|
MW39 |TKN 9/25/97 | 4000 ug/L|
MW39 [ITOC 9/25/97 { 5000 ug/L
MW40 JAmmonia-N 9/29/97 0 uﬁlﬁ
MW40 IBOD 9/29/97 0 ug/L|
MW40 [Nitrate 9/29/97 0 ug/L|
MW40 |Nitrite 9/29/97 0 ug&1
MW40 |Orthophosphate 9/29/97 0 ug/L)
MW40 |Sulfate 9/29/97 | 51000 ug/L|
MWwW40 [TKN 9/29/97 0 ug/L|
MW40 JTOC 9/29/97 | 3000 ug/L
MW41 [Nitrate 9/30/97 0 ug/L|
MW41 |Sulfate 9/30/97 | 30000 ug/L
MW41 | TKN 9/30/97 0 ug/L|
MW41 ITOC 9/30/97 | 2000 ug/L]
MW45 |Ammonia-N 9/30/97 | 1000 u

JNI2500420\Sept 97 Sampling Rpt\

DetectsUpSept9Table 6
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Table 6

Upper Aquifer Detections - September 1997

American Chemical Services

Griffith, Indiana

Analyte Date | Result qu LQ | Unit
MW45 |[BOD 9/30/97 | 4000 u
MW45 |TKN 9/30/97 | 2000 u
MW45 [TOC 9/30/97 | 5000 ug/L
MW48 [Ammonia-N 9/30/97 { 7000 ug/L
MW48 |BOD 9/30/97 | 16000 ug/L
MW48 |Nitrate 9/30/97 0 ug/L|
MW48 {TKN 9/30/97 | 8000 u&
MW48 |TOC 9/30/97 | 12000 ug/L|

SVOCs

MWO06 ]2,4-Dimethylphenol 9/23/97 3 J Ju
MWO06 |Bis(2-Chloroethyl)Ether 9/23/97 31 u
MWO06 [Isophorone 9/23/97 2 J {u
MWO06 |Phenol 9/23/97 60 ug/L
MW12 |Chloropropane) 10/1/97 87 uﬂ%
MW12 [Dimethylphthalate 10/1/97 3 J J {u
MW12 |Phenol 10/1/97 24 %
MW13 |Bis(2-Ethylhexy!)Phthalate] 10/1/97 2 J J ]y
MW13 [Phenol 10/1/97 7 J J fup/L|
MW 14 |Bis(2-Ethylhexyl)Phthalate] 9/29/97 3 J J ug/_L_{
MW 14 |Phenol 9/29/97 | ' 18 ug/L
MW15 [Phenol 9/23/97 26 ug/L
MW18 [Phenol 9/29/97 21 ugl.q
MW19 [Bis(2-Chloroe:hyl)Ether 929/ 7 12 ug/L|
MW19 {Phenol 9/29/97 31 ug/L|
MW39 |Bis(2-Chloroethyl)Ether 9/25/97 2 J u&ﬂ
MW41 |Phenol 9/29/97 34 ug/L
MW42 {Phenol 9/26/97 41 ] ug/L
MW43 [Phenol 9/26/97 75 J uﬂ#
MW44 |Bis(2-Ethylhexyl)Phthalatz| 9/29/97 15 ug/L
MW44 [Dimethyliphthalate 9/29/97 9 J J lug/L|
MW44 |Phenol 9/29/97 11 J Jug/l
MW45 |1,2-Dichlorobenzene 9/29/97 5 J J Jug/L
MW45 }1,4-Dichlorobenzene 9/29/97 3 J J lug/L
MW45 |Chloropropane) 9/29/97 7 J J Jug/L|
MW45 |2-Methylnaphthalene 9/29/97 5 J J Jug/L
MW45 |Bis(2-Chloroethyl)Ether 9/29/97 13 J J lug/L
MW45 |Naphthalene 9/29/97 100 ug/L
MW45 {Phenol 9/29/97 50 ug/L
MW46 |Bis(2-Chloroethyl)Ether 9/25/97 5 J Jug/L
MW47 |Phenol 10/1/97 39 ug/L
MW48 |Phenol 9/29/97 8 J J Jug/L
MW49 |Chloropropane) 9/24/97 30 ug/L
MW49 |Anthracene 9/24/97 1 J fug/L
MW49 |Bis(2-Chloroethyl)Ether 9/24/97 13 J Jug/L

AHS\PAW
FAL2520042\Sept 97 Sampling Rpt
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Table 6 o Page 9 of 9
Upper Aquifer Detections - September 1997

American Chemical Services

Griffith, Indiana

Well Analyte Date | Result |DVQ! LQ |Unit
MW49 |Bis(2-Ethylhexyi)Phthalate| 9/24/97 11 J Ju
MW49 |Isophorone 9/24/97 6 J Jug/L|
MW49 |Phenol 9/24/97 130 ug/L
VOCs

MWO06 |1,2-Dichloroethane 9/23/97 3 J Jug/L
MWO06 [1,2-Dichloroethene (total) | 9/23/97 2 J |u
MWO06 |Benzene 9/23/97 140 ug&1
MW06 |Chlorobenzene 9/23/97 1 J fu
MWO06 |Chloroethane 9/23/97 140 J u
MWO06 |Ethylbenzene 9/23/97 13 ug/L|
MWO06 |Vinyl Chloride 9/23/97 4 J u&
MW06 |Xylene (total) 9/23/97 29 ug/L
MW12 [Chlorobenzene 10/1/97 5 J J Jug/l
MW13 |Benzene 10/1/97 33 ug/L|
MW13 |Chloroethane 10/1/97 160 ug/L|
MW13 [Methylene Chloride 10/1/97 1 J J ug[H
MW 14 |Toluene 9/29/97 1 J J Jug/ll
MW15 |Benzene 9/23/97 4 J |ug/L
MW19 |Benzene 9/29/97 1 J J Jug/Li
MW19 |Chloroethane 9/29/97 | 18 ug/L|
MW39 |1,2-Dichloroethene (total) | 9/25/97 4 J |u
MW39 |Benzene 9/25/97 4 J Jug/|
MW?39 |Chloroethane 9/25/97 2 J ug%
MW45 |Benzene 9/29/97 860 u
MW45_|Chlorobenzene 92997 | 26 | 5 | J fugl
MW45 [Chloroethane 9/29/97 120 ug/L
MW45 [Xylene (total) 9/29/97 33 J J_ lug/l
MW46 |Benzene 912597 2 L
MW48 |Benzene 9/29/97 | 9500 ug/L|
MW48 |Chloroethane 9/29/97 980 u
MW49 |Benzene 9/24/97 | 8200 E fug/l)
MW49 {Chloroethane 9/24/97 810 ug/L|

AHS\PAW
JAL2S 20042 Sept 97 Sampling Rpt
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Lower Aquifer Detections - September 1997

Table 7

American Chemical Services

Griffith, Indiana
Well | Analyte | Date | ResulT[DVQ_l LQ | Unit
Inorganics
MWO7 JAluminum 9/24/97 1 1280 | J | N jug/lL
MWOQ7 |Barium 9/24/97 132 B jug/L
MWO07 [Calcium 9/24/97 | 102000{ J ug/L
MWO07 |[Chromium 9/24/97 44 ug/L
MWOQ7 [Cobalt 9/24/97 2 B Jug/L
MW7 |Copper 9/24/97 11 J | B |ug/L
MWOQ7 |Iron 9/24/97 | 5570 ug/L
MWOQ7 |Lead 9/24/97 4 ug/L|
MW07 |Magnesium 9/24/97 | 28600 | J u&/l,T
MWOQ7 |Manganese 9/24/97 | 205 ug/L|
MWO7 [Nickel 9/24/97 31 B jup/l|
MWQ7 [Potassium 9/24/97 | 2190 | J | BE |u
MWO07 Sodium 9/24/97 | 20200 { J E ug/—LT
MWO07 |Vanadium 9/24/97 3 B jug/Lj
MW08 ]Aluminum 9/24/97 | 839 J | N Jug/L)
MWO08 |Arsenic 9/24/97 6 _ B |ug/L
MWO8 |Barium 9/24/97 111 B %
MWO08 |Calcium 9/24/97 | 55200 ] J ug/L|
MWO08 [Chromium 9/24/97 37 ug/L
MWO08 |Cobalt 9/24/97 2 B ju
MWQ8 |Iron 9/24/97 | 3420 ug/L
MWO08 |Lead 9/24/97 3 ug/L|
MWO08 [Magnesium 9/24/97 | 17700 | J ug/L|
MWO08 |Manganese 9/24/97 | 134 ug/L|
MWO8 |Nickel 9/24/97 23 B Jug/L|
MWO08 |Potassium 9/24/97 | 1410 } J | BE ug&1
M" "$ 1Sodium 9/24/97 | 13500 | J | E |ug/)
MWO8 |Vanadium 9/24/97 2 B u&
MWO09 jAluminum 9/29/97 863 ug/L]
MWO9 |Arsenic 9/29/97 3 B Jug/l]
MWO09 |Barium 9/29/97 | 349 ug/L
MW09 |[Calcium 9/29/97 | 155000 ug/L
MWQ9 [Chromium 9/29/97 12 ug/L|
MW09 |Cobalt 9/29/97 6 B Jug/L
MWQO9 |Iron 9/29/97 | 16900 ug/L|
MWO09 |l ead 9/29/97 3 B Jug/L
MWO09 |Magnesium 9/29/97 | 26100 ug/L
MWO09 |Manganese 9/29/97 | 219 ug/L
MWO9 |Nickel 9/29/97 13 B Jug/L
MWQ9 |Potassium 9/29/97 | 11000 | J E jug/L
MW0Q9 |Sodium 9/29/97 | 66400 | I E {ug/l
{ MWO9 {Vanadium 9129197 5 B jug/l
MW 10C |Aluminum 9/24/97 | 6990 | J [ N Jug/L
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Table 7

Lower Aquifer Detections - September 1997
American Chemical Services

Griffith, Indiana

Well Analyte Date Result [DVQ| LQ | Unit
MWI10C | Arsenic - 9724197 10 ug/L|
MW10C |Barium 9/24/97 | 337 u
MW 10C |Calcium 9/24/97 | 141000§ J ug/L
MWI10C [Chromium 9/24/97 360 ug/L
MWI0C [Cobalt 9/24/97 14 B |u
MW 10C |Copper 9/24/97 46 ] ug/L
MW 10C {Iron 9/24/97 | 21300 ug/L
MWI10C |Lead 9/24/97 19 u%
MW10C [Magnesium 9/24/97 | 65900 | J ug/L)
MW [0C |[Manganese 9/24/97 | 447 uﬂ
MW10C |Nickel 9/24/97 | 257 ug/L
MW 10C |Potassium 9/24/97 | 7460 E % _
MW10C |Sodium 9/24/97 | 158000 E lu
MW10C {Vanadium 9/24/97 15 B jug/L|
MWI10C |Zinc 9/24/97 119 J ug/L|
MW21 [Barium 10/1/97 182 B ugg._‘
MW21 |Calcium 10/1/97 | 952 u
MW21 {Chromium 10/1/97 8 B Jug/L|
MW21 [Cobalt 10/1/97 1 B ug{_L_1
MW?21 {Iron 10/1/97 | 2750 u
MW21 |Lead 10/1/97 1 B |ug/L|
MW?21 |Magnesium 10/1/97 | 26400 ug/L|
MW21 |Manganese 10/1/97 166 ug/L|
MW21 |Potassium 10/1/97 | 4330 J | BE u%
MW21 |Sodium 10/1/97 | 38600 | J E Jug/L|
MW22 {Aluminum 9/29/97 579 ug/L|
MW22 |Barium 9/29/97 | 628 ug/L
MW" iCalcium 9/29/97 | 254000 ug/L|
MW22 |Chromium 9/29/97 20 ug/L
MW22 [Cobalt 9/29/97 1 B ug/l
MW?22 [Copper 9/29/97 125 ug/L|
MW22 lIron 9/29/97 | 1340 ug/L|
MW22 |Lead 9/29/97 7 ug/L
MW22 [Magnesium 9/29/97 | 39100 ug/L|
MW?22 |Manganese 9/29/97 49 ug/L|
MW22 |[Nickel 9/29/97 18 B lu
MW22 |Potassium 9/29/97 | 24700 | J | E jug/l|
MW22 [Sodium 9/29/97 { 338000 J E {ug/lL
MW23 |Aluminum 9/25/97 | 2440 u
MW23 |Arsenic 9/25/97 4 B |u
MW23 |Barium 9/25/97 133 B Jug/L|
MW23 [Calcium 9/25/97 | 84800 u
MW23 |Chromium 9/25/97 19 ug/L
MW?23 |Cobalt 9/25/97 5 B |ug/L

AHS\PAW
JM2521042\Sept 97 Sampling Rpth
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Table 7

Lower Aquifer Detections - September 1997
American Chemical Services

Griffith, Indiana

Well Analyte Date Result qu LQ | Unit
MW23 {Copper 9/25/97 20 B %
MW23 llIron 9/25/97 | 11300 u

MW23 |Magnesium 9/25/97 | 23800 ug/L
MW23 |Manganese 9/25/97 377 u

MW23 |Nickel 9/25/97 20 B fug/L|
MW23 [Potassium 9/25/97 | 3940 J | BE Jug/L
MW?23 |Sodium 9/25/97 | 75300 ug/L
MW?23 |Vanadium 9/25/97 7 B jug/L
MW24 JAluminum 9/25/97 | 9660 ug/L|
MW?24 |Arsenic 9/25/97 8 B |Jug/L
MW24 |Barium 9/25/97 330 ug/L
MW24 {Beryllium 9/25/97 1 B {u

MW24 [Calcium 9/25/97 | 161000 ug/L
MW24 [Chromium 9/25/97 62 “ﬂq
MW24 |Cobalt 9/25/97 9 B Jug/L
MW24 |Copper 9/25/97 58 ug/L}
MW24 llron 9/25/97 | 36300 u

MW24 |Lead 9/25/97 17 ug/L
MW24 |Magnesium 9/25/97 | 45700 ug/L
MW24 |Manganese 9/25/97 | 566 ug/L|
MW?24 [Nickel 9/25/97 44 ug/L
MW24 |Potassium 9/25/97 { 6240 J E jug/l
MW24 |Selenium 9/25/97 3 B |ug/l,
MW24 {Sodium 9/25/97 | 62900 u

MW24 |Vanadium 9/25/97 20 B ugb
MW24 |Zinc 9/25/97 62 ug/L
MW28 |Aluminum 9/23/97 | 2850 J N u@
MW28 jArsenic 9/23/97 5 B Ju

MW28 |Barium 9/23/97 123 B {ug/L|
MW28 [Beryllium 9/23/97 | B |ug/l|
MW?28 |Calcium 9/23/97 | 96800 | J ug/L|
MW28 [Chromium 9123197 71 ug/L
MW28 |Cobalt 9/23/97 6 B lug/L|
MW28 {Copper 9123197 40 J ug/L
MW28 lIron 9/23/97 | 7090 ug/L
MW?28 (Lead 9/23/97 11 ug/L
MW28 [Magnesium 9/23/97 { 39700 | J ug/L
MW?28 IManganese 9/23/97 169 ug/L
MW28 |Nickel 9/23/97 49 ug/L
MW?28 |Potassium 9/23/97 | 2980 J | BE jug/L
MW28 |Sodium 9/23/97 | 16400 | J E jug/L
MW28 |Vanadium 9/23/97 7 B {ug/L
MW29 [Barium 9/29/97 116 B jug/L
MW29 |Calcium 9/29/97 | 93500 ug/L|
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Table 7 Page 4 of 9
Lower Aquifer Detections - September 1997
American Chemical Services

Griffith, Indiana
Well Analyte Date | Result Dvgl LQ | Unit
MW29 |iron 9729/97 | 5790 u%
MW29 |Lead 9/29/97 1 B |u
MW29 |Magnesium 9729/97 | 42500 ug/L
MW29 |Manganese 9/29/97 97 ug/L|
MW29 |Potassium 9/29/97 | 2950 BE Jug/l|
MW?29 [Sodium 9/29/97 | 73900 E Jug/L
MW30 |Aluminum 10/1/97 | 1830 N |u
MW30 [Arsenic 10/1/97 4 B |ug/l
MW30 |Barium 10/1/97 | 210 ug/L|
MW30 |Calcium 10/1/97 | 107000 ug/L|
MW?30 |Chromium 10/1/97 50 ug/L|
MW30 |Cobalt 10/1/97 15 B Jug/L|
MW30 {Copper 10/1/97 40 ug/L|
MW30 [Iron 10/1/97 | 8590 ug/L
MW30 {Lead 10/1/97 8 uw
MW30 {Magnesium 10/1/97 | 49200 ug/L|
MW30 {Manganese 10/1/97 139 ug/L|
MW30 [Nickel 10/1/97 59 u
MW30 JPotassium 10/1/97 | 3260 J | BE Jug/L|
MW30 |Sodium 10/1/97 | 36600
MW30 |Vanadium 10/1/97 4 B
MW31 |Aluminum 9/24/97 | 1890 J N ugli‘
MW31 |Arsenic 9/24/97 8 LB Ju
MW3l {Barium 9/24/97 | 245 ug/L
MW31 |Calcium 9724/97 | 94900 | J ug/L
MW31 |Chromium 9/24/97 89 u
MW31_|Cobalt 924197 | 4 B |ugn
MW31 |Copper 9/24/97 44 J ug/L
MW31 |Iron 972497 | 6230 ug/L|
MW31 |Lead 924197 | 8 ug/L|
MW31 [Magnesium 9/24/97 | 34100 | I ug/L
MW31 |Manganese 9/24/97 174 ug/L|
MW31 [Nickel 9/24/97 66 ug/L
MW31 [Potassium 9/24/97 | 2410 J | BE [ug/l]
MW31 |Sodium 9/24/97 | 19800 E_|ug/L|
MW31 {Vanadium 9/24/97 4 B |ug/l
MW32 {Aluminum 9/24/97 780 J N fug/l|
MW32 |Barium 9/24/97 169 B {ug/L
MW32 [Calcium 9/24/97 | 75200 | J ug/L
MW32 |Chromium 9/24/97 21 ug/L
MW32 |Cobalt 9/24/97 1 B %
MW32 [Copper 9/24/97 13 J | B Jug/lL
MW32 |Iron 9/24/97 | 4860 ug/L
MW32 |Lead 9/24/97 4 ug/L

AHS\PAW
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Table 7

Lower Aquifer Detections - September 1997
American Chemical Services

Griffith, Indiana

Well Analyte Date Result {DVQ| LQ { Unit
MW32 [Magnesium 9/24/97 | 47500 | J ug/L
MW32 [Manganese 9/24/97 78 u

MW32 [Nickel 924/97 19 B ju

MW32 |Potassium 9/24/97 | 4630 BE |ug/L
MW32 [Sodium 9/24/97 | 35400 { J E jug/L
MW32 {Vanadium 9/24/97 1 B |u

MW33 |Arsenic 10/1/97 20 u

MW33 [Barium 10/1/97 | 1280 ug/L
MW33 [Calcium 10/1/97 | 290000 ﬁ
MW33 |Chromium 10/1/97 10 B |u

MW33 |Cobalt 10/1/97 3 B Jug/L
MW33 [Copper 10/1/97 15 B |u

MW33 |Iron 10/1/97 | 27800 ug/L
MW33 |Lead 10/1/97 2 B jug/lL
MW33 |Magnesium 10/1/97 | 65900 u

MW33 |Manganese 10/1/97 128 u

MW313 |Nickel 10/1/97 22 B |u

MW33 [Potassium 10/1/97 | 15500} J | E Jug/lL
MW33 |Sodium 10/1/97 | 178000 J E |ug/L|
MW34 [Barium 9/29/97 176 B Jug/ll
MW34 |Calcium 9/29/97 | 84300 ug/L|
MW34 |Chromium 9/29/97 17 ug/L
MW34 {Copper 9/29/97 13 B lu

MW34 |lron 9/29/97 { 3190 ug/L|
MW34 |Lead 9/29/97 3 B Jug/l
MW34 |Magnesium 9/29/97 | 51000 u

MW34 |Manganese 9/29/97 42 ug/L
MW34 |Nickel 9/29/97 17 B Jug/l|
MW34 |Potassium 9/29/97 | 4480 | J | BE |ug/L|
MW34 |Sodium 9/29/97 | 37200 | I E jugl)
MW36 JAluminum 9/24/97 | 4770 N Jug/l,
MW36 |Arsenic 9124/97 3 B Jug/L
MW36 |Barium 924/97 | 242 ug/L
MW36 [Calcium 9/24/97 | 75400 | J ug/L
MW36 [Chromium 9/24/97 81 ug/L
MW36 |Cobalt 9/24/97 3 B {ug/L
MW36 |Copper 9/24/97 38 ] ug/L
MW36 |Iron 9/24/97 | 9550 ug/L
MW36 |Lead 9/24/97 9 ug/L
MW36 |Magnesium 9/24/97 | 46600 | ug/L
MW36 |Manganese 9/24/97 122 ug/L
MW36 |Nickel 9/24/97 68 ug/L
MW?36 |Potassium 9/24/97 | 4690 BE |ug/L
MW36 {Sodium 9/24/97 | 40600 E fug/L
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Lower Aquifer Detections - September 1997
American Chemical Services

Griffith, Indiana

Well Analyte Date | Result {DVQ] LQ | Unit
MW36 |Vanadium 9/24/97 3 B jug/Li
MWS50 |Aluminum 10/1/97 | 12000} J t N u&
MWS50 |Arsenic 10/1/97 7 B lug/L]
MW50 |Barium 10/1/97 | 285 ug/L|
MW50 (Calcium 10/1/97 | 191000 ug/L|
MWS50 |Chromium 10/1/97 130 ug/L
MWS50 |Cobalt 10/1/97 12 B |ug/Lj
MWS50 {Copper 10/1/97 36 ug/L|
MW350 |Iron 10/1/97 | 20200 ug_lH
MW350 |Lead 10/1/97 14 ug/L|
MWS50 [Magnesium 10/1/97 | 87400 ug/L|
MWS50 [Manganese 10/1/97 | 408 ug/L|
MWS50 {Nickel 10/1/97 105 u&‘*
MWS50 (Potassium 10/1/97 1 21000 | J | E Ju

MWS50 |Sodium 10/1/97 | 481000 ug/L
MWS50 |Vanadium 10/1/97 19 B fug/L
MWS0 [Zinc 10/1/97 57 ug/L)
MWS51 jAluminum 10/1/97 | 1040 J | N Jug/li
MWS1 }Barium 10/197 | 397 ug/L]
MWS51_[Calcium 10/1/97 | 138000 ug/L|
MW51 |Chromium 10/1/97 8 B %
MWS51 |Cobalt 10/1/97 2 B |ug/L|
MWS51 |Copper 10/1/37 7 B lug/l
MWS51 [lron 10/1/97 | 8660 ug/L
MWS51 |Magnesium 10/1/97 | 61600 ug/L
MW51 [Manganese 10/1/97 | 128 ug/L|
MWS1 [Nickel 10/1/97 11 B ug/L|
MWS51 {Potassium 10/1/97 | 3880 BE jug/L|
MWS51 |Sodium 10/1/97 | 108000] J E {ug/L|
MWS51 |Vanadium 10/1/97 2 B uﬂ{
MWS2 |Aluminum 9/25/97 750 ug/L|
MWS52 |Arsenic 9/25/97 42 ug/L|
MWS52 |Bariumm 9/25/97 | 321 ug/L|
MWS52 |Beryllium 9/25/97 1 B %‘
MW352 |Calcium 9/25/97 | 114000 ug/L
MWS52 |Chromium 9/25/97 9 B |u

MW352 |Cobalt 9/25/97 2 B |u

MWS52 |Copper 9/25/97 10 B lug/L
MWS52 |Iron 9/25/97 | 5340 ug/L|
MWS2 |Magnesium 9/25/97 | 44100 ug/L
MWS52 |Manganese 9/25/97 207 ug/L
MWS52 |Nickel 9/25/97 12 B jug/L
MW52 |Potassium 9/25/97 | 3640 J | BE g&‘
MW52 |Selenium 9/25/97 2 B |u
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Lower Aquifer Detections - September 1997
American Chemical Services

Griffith, Indiana

Well Analyte Date | Result [DVQ| LQ | Unit
MW52 [Sodium 9/25/97 | 145000 ug/L)
MW52 {Vanadium 9/25/97 2 B {ug/L|
MWS53 |Aluminum 9/25/97 | 7490 ug/L.
MWS53 [Antimony 9/25/97 2 B jug/L
MWS53 |Arsenic 9/25/97 10 ug/L
MWS53 {Barium 9/25/97 | 1520 ug/L
MW353 |Beryllium 9/25/97 2 B Jug/L
MWS53 |Calcium 9/25/97 | 230000 ug/L
MWS53 [Chromium 9/25/97 58 ug/L
MWS53 |Cobalt 9/25/97 7 B |ug/L
MW53 |Copper 9/25/97 40 ug/L
MWS53 |Iron 9/25/97 | 27400 ug/L|
MW53 [Lead 9/25/97 17 ug/L
MW53 |Magnesium 9/25/97 | 102000 ug/L|
MW53 |Manganese 9/25/97 | 417 ug/L
MWS53 |Nickel 9/25/97 62 ug/L
MWS53 |Potassium 9/25/97 | 29000 | J E Jug/|
MWS53 [Sodium 9/25/97 | 380000 u

MWS53 |Vanadium 9/25/97 4 B Jug/L
MW53 |Zinc . 92597 | 719 ug/L
MW54 JAluminum 9/24/97 | 1980 | J | N Jug/L
MW54 |Arsenic 9/24/97 5 B |ug/L
MV/54 |Barium 9124/ 7 153 B jug/L|
MW54 |Calcium 9/24/97 | 126000} J u

MW54 [Chromium 9/24/97 46 ug/L
MWS54 |Cobalt 9/24/97 3 B Jug/L|
MW54 Copper 9124197 39 ] ug/L|
MW354 |Iron 9/24/97 | 5480 ug/L
MW54 |Lead 9/24/97 6 ug/L|
MW54 |Magnesium 9/24/97 | 52000 | J u

MW354 |Manganese 9/24/97 256 ug/L
MW54 |Nickel 9/24/97 37 B |ug/L
MW54 |Potassium 9/24/97 | 2750 | J | BE |ug/L
MW54 |Sodium 9/24/97 | 28700 | J | E |ug/L
MW54 {Vanadium 9/24/97 3 B {ug/L
MWS55 |Aluminum 9/24/97 | 6100 | J | N Jug/l
MWS55 |Arsenic 9/24/97 6 B Jug/L
MWS55 |Barium 9/24/97 219 ug/L
MWS55 1Beryllium 9/24/97 1 B |ug/L
MWS55 [Cailcium 9/24/97 | 78200 | ] lug/L
MWS5 |Chromium 9/24/97 60 ug/L
MWS355 |Cobalt 9/24/97 4 B |ug/L
MWS355 [Copper 9/24/97 54 J ug/L
MWS55 |Iron 9/24/97 | 5850 ug/L

Page 7 of 9



- “"'“f

Table 7
Lower Aquifer Detections - September 1997
American Chemical Services

SR

Griffith, Indiana

Well Analyte Date | Result DVQLLQ Unit
MWS55 |Lead 9/24/97 17 ug/L
MWS55 |Magnesium 9/24/97 | 47700 | J ug/L|
MW355 |Manganese 9124197 388 ug/L
MWS55 |Nickel 9/24/97 61 ug/L|
MWS55 {Potassium 9/24/97 | 6660 J E t_lg_ll_._j
MWS355 [Sodium 9/24/97 | 49500 | J E Jug/L
MW355 |Vanadium 9/24/97 5 B |ug/L|
SVOCs

MWO07 |Phenol 9/24/97 | 48 Jug/L
MWO8 |Bis(2-Chloroethyl)Ether 9/24/97 4 J T%
MWO8 |Phenol 9/24/97 140 %
MWO09 |Bis(2-ChloroethyDEther | 9/29/97 35 u
MW09 lIsophorone 9129191 1 J | T lug/l
MWI10C |Bis(2-Ethylhexyl)Phthalate] 9/24/97 8 J ju
MWI10C |Isophorone 9/24/97 1 J [ug/L
MW 10C |Phenol 9/24/97 20 tﬂl:‘
MW21 |Phenol 10/1/97 20 ug/L|
MW22 |Phenol 9/2997 | 330 u
MW28 |Phenol 9/23/97 37 J ug/L}
MW?29 [Bis(2-Ethylhexy!)Phthalate| 972997 | 6 J 13 ]u
MW29 [Phenof 9/29/97 43 u
MW30 {Phenol 10/1/97 17 u
MW3! {Bis(2-Ethylhexyl)Phthalate| 9/24/97 6 J Jug/L|
MW31 {Phenol 9/24/97 130 ug/L
MW32 }Bis(2-Chloroethyl)Ether 9/24/97 2 J jug/L
MW32 |Bis(2-Ethylhexyl)Phthalate] 9/24/97 | 10 J Ju
MW32 |Phenol 9/24/97 110 u
MW33 |Bis(2-Ethylhexyl)Phthalate] 10/1/97 76 i3
MW33 |Isophorone 10197 | 1| 3 | 3 Jugn]
MW33 |Phenol 10/1/97 65 ug/L
MW34 |Bis(2-Ethylhexyl)Phthalate] 9/29/97 0 J ju
MW34 |Phenol . 9/29/97 340 u
MW36 |[Bis(2-Ethylhexyl)Phthalate] 9/24/97 6 J |u
MW36 {Phenol 9124197 240 u
MWS0 |Phenol 10/1/97 340 ug/L
MWS51 {Phenol 10/1/97 18 ug/L
MWS53 [Isophorone 92597 | 5 J {ug/lL
MWS53 |Phenol 9/25/97 50 J ug/L
MWS54 |Phenol 9/24/97 160 ug/L
MWS35 1Bis(2-Ethylhexyl)Phthalate] 9/24/97 32 ug/L
MWS35 jPhenol 9/24/97 7 J %
VOCs

MWO07 |Toluene 9/24/97 1 J Jug/L
MWQ9 |Benzene 9/29/97 290 ug/L

AHS\PAW
J\125200422Sept 97 Sampling Rpt\
Datortsl awSa097 LA
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Table 7

Lower Aquifer Detections - September 1997
American Chemical Services

Griffith, Indiana

Well Analyte Date Result [DVQ] LQ | Unit
MWQ09 |Chloroethane 9/29/97 1 1800 ug/L
MWI10C |Chioroethane 9/24/97 420 ug/L|
MW33 [Benzene 10/1/97 1 J J jug/L
MW34 [Tolueae 9/29/97 ] J J jug/l|
MWS53 14-Methyl-2-Pentanone 9/25197 5 J J ug/L]
MW53 {Benzene 9/25/97 2 J |ug/L
MWS53 |Toluene 9/25/97 1 J uLT
MWS355 JToluene 9/24/97 1 J Jug/l]

AHS\PAW
J:\12521042\Sept 97 Sampling Rpt\
Detactsl cwSep9™L A
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Table 8 Pagelof §
Summary of Residential Well Sampling Results -- October 1997
American Chemical Service NPL Site
Griffith, Indiana
ACS-PWD-02 ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 ACS-PWY-92 ACS-PWZ-02
1297 107297 100297 107297 1001297 1002197 1002197

hL’mmﬂ:L_ CONC LO/DYQ RDL CONC LODYQ RDL CONC LOYDYQ RDL CONC LQDYQ RDL CONC LODYQ RDL - CONC LODYQ RDL CONC LODYQ RDL
VOLATILES (ugn.)

Acetone UR § UR 5§ UR § UR § NA UR 5 UR §
Benzene L1/ w 1 u i u 1 NA u o LU/
Brotnuchluromethane v w1 u 1/ NA u w1
[Brosnodichloromethane [0/ | L 1 u 1 u 1 NA w o [S/ |
Bromofonm U [V | w1 w NA U u 1
Hromomethane u ol u u 1 u o1 NA Ut w1
2-Butanone UR 5§ UR § UR 5§ UR § NA UR § UR §
Carbon Disulfide v |17 | [V | u NA v ur
Carbon Tetrachlonde [V u o u 1 w1 NA u [V
Chiorobenzene [V w1 v o1 u | NA [V | ur i
Chlorocihane [ 1/ (172 [V u i NA w1 u 1
Chioroforn [V | [V | w u NA U w1
Chloramethane UR | UR | UR 1 UR | NA UR | UR |
Dibromochloromethane u U i u i u 1 NA U w1
1.2-Dibrosma-3-Chloropropane u o u (V| u 1 NA (V| u i
1,2-Dibromocthane u u u w1 NA u o\ [$/ |
1.2-Dsichlorobenzene w1 u u o1 u o1 NA (V| u 1
L3-Dichlorobenszene u u 1 [0/ [V/ ] NA u | u 1
1.4-Dichlorobensene ur 1 [V [U/ u 1 NA u 1 U/
L 1-Dichlorocthane v w w1 w1 NA [/ | usr ol
1,2-Dichloroethane w | w1 [V u | NA [V u 1
1.1-Dichloroethene [E/ w w1 u 1 NA u [V |
Cis- 1,2-Dichloroethene Ui | u 1 u 1 u i NA [0/ | ur i
Trans-1,2-Dichloreethene [E/ w1 [V u 1 NA [V [V
1,2-Dichloropropane W w1 v u o1 NA u u
Cis-1,3-Dichloropropene [V w1 [V/ ur ot NA w1 v
Teans-1.3-Dichloropropene u o w1 u o (V| NA u u o
Ethylbenzene u 1 [V | u 1 u i NA u U
2-Hexanone u s u s w s u s NA v s u s
Methylene Chlonde u 2 ¥/ 02 ¥ 2 02 ¥ 2 NA u 2 u 2
H4-Methyl-2-Pentanone w s w s v s ur s NA u s v s
Styrene ur [0/ | u 1 ur 1 NA v u
1.1,2,2-Tetrachloroethane v ot u [V u 1 NA u 1 u 1
Tetrachloroethene u | w o w1 w 1 NA u u o
Tolucne u u [P | u 1 NA v u 1
1.1.1-Trichloroethane u o1 u 1 w1 U1 NA U u
1,1.2-Trichloroethane U u | v 1 u 1 NA uo Ut
Trichloroethene u 02 1 1 v ) u 1 NA [V u 1
Viny! Chloride v u 1 [V | v 1 NA Ul u 1
Xylene (Total) w s U s u 5 u 5 NA [V u 5

jobs/125 204 2 anatyucal/sept-97/pw-1bl( Table B}
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Table 8
Summary of Residential Well Sampling Results -- October 1997

American Chemical Service NPL Site

Page2of 5

1oby/ 125 204 Yanalyical/sept-97/pw-thl( Table &)

TEA/TAN AW

Griffith, Indiana
ACS-PWD-02 ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY.02 ACS-PWY-92 ACS-PWZ-02
10/2/97 1072197 1072197 10/2/97 10/2/97 1072197 1072197
Pagameter ____ . _ CONC LQDYQ RDL CONC LODVQ ROL CONC LO/DYO BRL CONC LO/DYQ RDL, CONC LO/DYQ RDL |_CONC LO/DYQ RDL | CONC LO/DVQ RDL
Semivolatiles (ug/l.)
Bis(2-Chloroethy)Eher u s w s u s U s u s u s U5
Phenol u s u s u s (VA u s u s U s
2-Chlorophenol u s u s w s w s w s u s (V)
1.3-Dichlosobenzene v s u s v s [U/ u s u s u s
1.4-Dichlorobenzene u s u s w5 uw s ur s u s w s
1,2-Dichlurobenzene w5 u s w s w s w5 w 5 us s
2-Methylphenol u s v s u s u s ur s u s w s
2,2’ -oxybis(1-Chloropropane) u s [V U s u s u s u s u s
4-Methylphenol u s u s U s (V71 (V2. u s u s
N-Nitroso-Di-N-Propylamine ur s u s u s u s u 5 u s u s
Hexachlotoethane u s (VA u s u 5 u s u s U5
Nitrobenzene w5 ur 5 w s u 5 u s u s u s
Isophorone u s u s u s u s ur s U s u s
2-Nurophenol u s u s w s u s w s u s ur s
2.4-Dimethylphenol u s u 5 ur s u s u 5 U s u s
Bis(2-Chluroethoxy )Methane VA (V) u s (V] u s U/ 5 U s
2.4 -Dichilorophenol u s u 5 u s u s U s w s u s
1.24-Trchlorobenzene u s u s u 5 u s u 5 u s (/A
Naphthalene u s u s U s u s w s u s u s
4-Chloroaniline u s w s u s u s u s u s WS
Hexachiotobutadie ne wul s ugs s Uy s (8710 B [3/2V) I} (37197 107101 I
4-Chloro-3-Methylphenol w s [/ U 5 w s u s u s u 5
2-Methylnaphthalene ur s u s u s w s u 5 u s u s
Hexachlorocyclopentadiene u s u 5 u s w s L/ w s u s
2.4.6-Trichiorophenol us u s w s u s u s u s u s
2.4,5-Trichlorophenol v 2 u 20 U 20 U 20 u 20 u 2 U 20
2-Chloronaphthalene u s u s ur 5 w s u 5 u s u s
2-Nitroaniline uw 2 u 2 U2 U 2 w2 u 20 u 2
Dimethylphthalare v s u s U s u s u s u s u s
Acenaphthylene u s u s u s u s w s (U u s
2,6-Dinitrotoluene v 5 u 5 u 5 u 5 w s u s u s
Y-Nitroaniline u 2 u 20 U2 u 20 u 2 u 2 U 20
Acenaphthene u s u s u s u s u s u s u s
24-Dinitropheno! U 20 U 20 U 20 u 2 w20 u 20 u 2
4-Nitrophenol v 20 w 2 us 20 w20 u 20 U 20 v 20
Dibenzofuran u s u s W s u s U s u s u s
2,4-Dinitrotoluene v s u s u s w s u s u s u s
Diethylphihalate u s u s ur s u s u s u s U s
+4-Chlorophenyl-phenylether u s v s u 5 u s u s u s u s
Fluorene U s u s U s U5 v s U 5 U 5
( C
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Table 8 Page 3of §
Summary of Residential Well Sampling Results -- October 1997
American Chemical Service NPL Site
Griffith, Indiana
ACS-PWD-02 ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 ACS-PWY-92 ACS-PWZ.02
100297 100297 10/297 10,297 10/2/97 101297 107297

Parameter ____ covc LODVO RDL | conc Lomvo RoL CONC LOIDVO ROL CONC_LODYO RDL CONC LOIDYO RDL CONC LOIDVO ROL CONC LOYO RDL
Semivolatiles (ug/L) (continued)
4-Nitroaniline U2 u 20 v 2 u 2 u 2 u 20 w20
+4.6-Dinitro-2-Methylphenot U/ 2 u 2 u 2 U 20 u 2 U 20 U/ 20
N-Nitrosodiphenylamine u s v s [V .1 u s u s u s u s
4-Bromopheny!-phenylether ur s U 5 w s uw s w s w5 W s
Hexachlorobenzene u s u s u s u s u s u s u s
Pentachlorophenol U 20 u 20 U 20 U 20 w20 u 20 U 20
Phenanthrene w s u s u s u s u s u s u s
Anthracene u 5 [V U s u s ur s v s [S/.1
Carbazole u s u s u s w s u s u s u s
Di-N-Butylphthatate u s u s u s w s u s u s W s
Fluoranthene LU/ 1 w5 u s u s U s u s u s
Pyrene u s U 5 u 5 w s u s w s w s
Butylbenzyiphthalate v 5 U S u s u s u s v s u s
3,3"-Dichlorobenzidine u s w s u s u s u s u s u s
Benzo(a)Anthracene u s w s u s w s uw s u s u s
Chrysene u s u s u s w s u s u s {17
Bis(2-Ethylhexyl)Phalate w s u s w s w s u s u s u s
Di-N-Octylphthalate u s u s w s w s u s LU/ u s
Benza(h)Fluoranthene U s u s u s w s u s u s uw s
Benzo(k)Fluoranthene u s u 5 W s u s u s u s u s
Benzo(a)Pyrene ur 5 w s w s L/ 1 u s W s U s
indeno(1,2,3-CdiPyrene [ /-1 u s u s w s u s [ 3721 w5
Dibenz(A H)Anthracene u s |1/ 1 v s v s u s u s u s
Henzo{G H.DPerylene [V [V U/ 5 U 5 U 5 u 5 [V

jobs/1 25 204 Yanalyncal/sept-97/pw-thl Table ¥)
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Table 8 Pagedof 5
Summary of Residential Well Sampling Results -- October 1997
American Chemical Service NPL Site
Griffith, Indiana
ACS-PWD-02 ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 ACS-PWY-92 ACS-PWZ-02
1012197 100297 1072097 1072197 10/2197 10/2/97 10/2/97

Parammeter . CONC LQ/DYQ RDL CONC LQDYQ RDL CONC LQ/DVQ RDL CONC LQ/DYQ RDL CONC LO/DYO RDL CONC LO/DYQ RDL CONC LQ/DYQ RDL
Pesticide/PCBs (ug/l.)
alpha-BHC v 001 w00l Uy 001 v 0.0t U/ 001 v 00! U/ 001
beta-BHC U 001 U 001 U 0.0l U/ 001 U 00l U 001 U/ 0.0l
deha-BHC U 00! U 001 w00l U/ 0.0l U/ 001 U 00! U/ 0.01
gasmima-BHC (Lindane) U/ 0.0t U 001 U/ 001 w00l U 001 U/ 00! U/ 00t
Heptachlor U/ 001 U 001 v o0 v 001 U/ 001 U 001 U/ 00l
Aldrin U/ 001 v ool u oot ur 004 v/ ool U/ 0.01 U 00!
Heptachlor epoxide U/ 001 U 001 U 00t w00l U/ 0.0l ur oot W 0.0l
Endosulfan | U/ 001 U/ 001 u 00! U/ 00l u 001 U/ 001 U/ 0.0l
Dieldnn U 002 U/ 0.02 v/ 0.02 U 0.02 us 002 U 0.02 U/ 002
4.4°-DDE v 002 U 002 U/ 002 U 002 Ut 002 U 002 U/ 002
Endnin U/ 0.02 v 0.02 U 002 U 002 ur 00 v/ 002 U/ 0.02
Endosulfan i U 002 U/ 0.02 U/ 002 U/ 0.02 U 002 U 002 U 002
4.4°-DDD w002 U 002 U 002 ur - 002 U 002 v 002 U 002
tindosulfuan sulfate U/ 0.02 U/ 002 U 002 v 002 ur 002 s 0.02 U 002
44-DOT U 002 U 002 U/ 0.02 ur 002 U 0.02 U 002 U/, 0.02
Methoxychlor U ol u ol U 0t ur ol U ool [ R U 01
tndnn ketone Ul 0,02 U 002 U 002 - U 002 U 002 U/ 0.02 u Q.02
Endrin aldehyde U/ 0.02 U/ 002 U 002 v/ 002 U/ 002 us 002 U/ 0.02
alpha-Chlordane U 0.01 U/ 0.0t U/ 00t U 001 U 0.0l U/ 001 U/ ool
gamma-Chlordane U 001 w00l U/ 00! U 00! w o U 001 U/ 001
Taxaphene [/ [V u o1 |V u o ur o u ot
Aroclor- 1016 U 02 w02 v 02 U 02 U o2 U/ 02 v 02
Aroclor-1221 U 04 U 04 U 04 U/ 04 U/ 04 U/ 04 ur 04
Aroclor-1232 U 02 w02 U 02 U 02 U 02 U 0.2 U 02
Aroclor-1242 v 02 U/ 02 U 02 U 02 u 02 U 02 U 02
Aroclor-1248 U 02 w02 U 0.2 U 02 u 02 U/ 02 U 02
Aroclor-1254 ur 02 u 02 U 0.2 U 02 u 02 U 02 U 0.2
Aroclor- 1260 U 02 U/ 0.2 U 02 U/ 02 U/ 0.2 U 02 ur 02

Jobs/ 125 Y04 2analyticat/sept-97/pw-thit Table 8)
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Table 8 Page Sof S
Summary of Residential Well Sampling Results -- October 1997
American Chemical Service NPL Site
Griffith, Indiana
ACS-PWD-02 ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 ACS-PWY-92 ACS-PWZ-02
100297 1012197 10012197 1297 1012197 1012197 10/2/97

Parameter CONC LOQ/DYQ RDL CONC LOMVO RDL CONC LO/DYQ RDL CONC LOMYQ RDL CONC LODYQ RDL CONC LO/DYQ RDL CONC LQ/DYO RDL
LMelal\' (ug/1.)
Aluminuim BN/UJ 11.7 103 BN/ 10 UN/US 10 UN/UJ 10 UN/US 10 UN/US 10 UN/UJ 10
Antimony [V/ | w1 u 1 [V U1 ur 1 u ol
Arsenic u 2 w 2 u 2 u 2 u 2 U 2 U 2
Barium 150 B/ | 485 B 1 178 B/ |} 27 B/ 1 131 B 1 132 B 1 132 B/ 1
Beryllivm w1 w o u o) u o1 (V| u o u o
Cadmium v 1 u u o1 u 1 w1 ur ot u o
Calcium 95300 / 8 89500 / 8 96800 / 8 1470 B/ 8 80600 / 8 82900 / 8 45100 / 8
Chromium [V w1 v o1 |5/ u B/U 38 v
Cobalt U u 1 u i u o1 (D7 v u o1
Copper 71.2 / | 102 ! 1 3 B/ 1 12.1 B/ 1 27 B/ 13 B/ 1} 142 B/ |
Iron 2750 / 6 150 ! 6 2270 / 6 114 / 6 2560 / 6 2540 ) 6 B/U 398
Lead 10.2 / i 11.3 / | [V BU 12 [0 | u 1 BU 2
Magnesium 49600 ! 3 30500 ! 3 53900 / 3 923 B/ 3 42700 / 3 43500 / 3 16000 / 3
Manganese 462 / } 84 /1 1723 1 4 [V/ | 293 /7 2332 /7 | w o)
Mercury U 02 v 02 u 02 U/ 02 U 02 U 02 U/ 02
Nickel 43 B/ 1 27 B/ 1 1.2 B/ 1 U1 55 B | 1.3 B/ | [N B/ 1
Potassium 1950 BEJ 16 5310 Ef 16 3450 BE/J 16 2510 BE/S (6 2730 BE/J 16 2800 BFE/) 16 3840 BE) 16
Selensum ur 2 w2 u 2 u 2 22 B/ 2 U 2 uo2
Silver (V7 w1 u 1 u [§/ | u 1 U
Sodium 24100 / 22 108000 / 22 29100 / 22 191000 / 22 22300 / 22 24300 / 22 9430 / 22
Thallwm u 2 u 2 BU 26 B 2 BMU 26 U 2 v 2
Vanadium u ot w i u i [ 1/ u 1 u o u
Zine 1140 / 1 64.8 / 1 BU 173 B/U 10.1 o 234 U 266 158 / ]
Cyanide U 10 w o u 10 U/ 10 w 10 U 10 w10

Jobs/ 125 YK Yanalyticalisept-97/pw-ibli Table 8)
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Top of Clay Elevation Data

Table 9

From Soil Borings

ACS NPL Site
Barrier Wall Borings
Boring — Coordinates Ground Depth Clay
Number Northing Easting Elevation (msl) To Clay (ft) Elevation (msl)
— SB-10! 68929 52537 | 63719 195 6183
SB-102 6873.7 5269.6 637.8 210 616.8
SB-103 6855.1 5287.1 637.8 210 616.8
SB-104 6838.3 5304.1 637.8 20.0 617.8
SB-105 6317.9 5321.3 637.8 200 617.8
| SB-106 6802.1 53393 | 637.8 203 6175
SB-107 6782.4 53568 637.8 19.5 6183
SB-108 6764.6 53728 | 637.6 185 619.1
SB-109 7027.3 53075 638.0 18.5 619.5
SB-110 67519 56605 6388 218 617
SB-111 6688.6 55244 | 638.4 19.0 619.4
SB-112 6935.0 55759 639.7 19.5 620.2
i SB-113 7065.9 54222 637.8 17.6 620.2
SB-114 7072.6 53748 638.1 19.3 618.8
SB-115 70714 5328.2 638.3 19.8 618.5
SB-116 ‘ 7054.4 5472.4 637.5 18.6 . 618.9 B
SB-117 6929.2 52199 637.9 18.5 619.4
SB-118 67218 5620.5 639.1 248 614.3
SB-119 6708.8 55674 638.8 21.7 617.1
SB-120 6742.0 5280.7 637.7 20.0 617.7
SB-121 6673.0 5476.0 638.1 21.5 616.6
SB-122 6971.7 5248.3 638.1 19.1 619
SB-123 7001.1 5274.0 638.1 19.5 618.6
SB-124 7023.1 5521.0 638.6 18.5 620.1
SB-125 6855.0 5622.8 6384 19.0 619.4
SB-126 6907.2 5615.2 638.3 19.5 6188
SB-127 6960.9 5599.7 638.3 19.0 619.3
- SB-128 6803.1 5653.1 638.9 24.5 6144
SB-129 67124 5268.4 636.9 18.5 618.4
SB-130 6652.2 5448.6 637.9 19.5 6184
SB-131 6826.5 5088.9 636.7 18.0 618.7
SB-132 6756.4 51745 637.C 19.0 618
SB-133 6670.7 5352.5 637.3 20.0 617.3
SB-134 6667.5 5402.1 631.7 20.5 6172
SB-135 6737.0 5230.1 637.1 18.5 618.6
SB-136 6903.5 5146.0 637.5 18.5 619
SB-137 6985.7 5225.5 637.6 17.5 620.1
SB-138 6636.5 5397.5 637.6 20.0 617.6
SB-139 6865.6 5117.2 637.4 18.5 6189
SB-140 6956.3 51797 6316 185 8190
SB-141 6999.3 5199.7 637.6 18.5 619.1
SB-142 68856 5641.6 6383 19.0 6193
| SB-143 7078.6 54301 | 6316 19.5 618.1
SB-14 6996.0 55656 6397 19.7 620
SB-145 6797.4 5603.5 639.6 235 616.1
~ SB-146 6783.8 56100 | 6396 240 6156
CSBaeT T ety | 919 | 6397 #0__|” elsT
 SB-148 6785.2 56200 6395 25 1 611
USBe9  | e8336 | 57649 6382 | 195 | 687
_ SB-1s0 | eds29 - 57494 6390 200 | 618 -
oseast | eT638 5890.1 6388 |~ w0 6188
SB-152 6606.8 5818.6 639.2 ' 21.0 618.2
JN1252\0420\databaser1998)
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Table 9

From Soil Borings

Top of Clay Elevation Data ;.. .

ACS NPL Site
Barrier Wall Borings
Boring Coordinates Ground Depth Clay
Number Northi Eastins Elevation (msl) To Clay (ft) Elevation (msl)
__sB201 =’?ﬁ%‘ﬁ 4984 8 6475 NA NA
S$B-202 6059.9 50115 640.4 NA NA
SB-202A 60774 5014.5 639.9 220 6179
$B-203 6029.0 5011.5 641.0 220 619
SB-204 5964.5 5012.0 641.9 21.8 620.1
$B-205 5913.8 5014.2 643.4 25 620.9
SB-205A 5930.6 4988.6 645.9 26.5 619.4
SB-206 5856.2 5013.4 644.6 240 620.6
S$B-207 5801.1 4978.0 646.9 25.0 621.9
SB-208 57639 4960.8 646.8 255 621.3
SB-209 5715.5 4942.1 6474 28.0 619.4
SB-210 5690.0 4988.9 647.2 26.0 621.2
SB-211 5663.6 5186.0 650.9 29.5 621.4
5B-212 5758.7 5453.6 6494 28.0 621.4
$B-213 56378 5388.9 653.1 31.0 622.1
SB-214 5946.4 5523.4 647.2 26.0 621.2
SB-215 6126.2 5615.5 647.9 28.5 619.4
SB-216 6325.7 5662.3 645.9 26.0 6199
SB-217 6444.1 5602.8 639.5 220 617.5
SB-218 6517.4 5411.0 634.7 16.0 618.7
S$B-219 6606.9 5299.9 633.0 14.0 619
$B-220 6496.9 5175.7 635.4 16.0 6194
$B-221 63539 5138.1 634.0 13.0 621
SB-222 62234 5069.4 638.6 18.5 620.1
SB-223 6729.8 5059.2 638.5 20.0 618.5
SB-224 6197.5 5301.8 646.9 27.0 619.9
SB-225 6208.5 5281.1 647.3 270 620.3
SB-226 6192.7 5286.9 647.5 27.0 620.5
SB-227 62120 5297.6 646.9 27.1 619.8
J\1252042\database\ 1998\
Acsclay Table 9
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Table 9 Page 3of 3
Top of Clay Elevation Data '
From Soil Borings

ACS NPL Site
Monitoring Wells
Boring Coordinates Ground Depth Clay
Number NorthinE Easting Elevation {msl) To Clay (ft) Elevation (msl)
“MW-0l 5783 4305 6357 15 — 600 |
| MW 6839 5033 63438 19 6158
MW-03 7314 5299 634.1 14 620.1
MW-04 7126 6112 638.2 19.5 618.7
~ MW-05 6482 5788 639.4 21 6184
 MW-06 5520 5298 653 kY] 621
MW-07 6732 6113 638.7 20.5 6182
MW-08 7506 5934 6382 212 617
MW-09 6990 4893 635.9 16.6 6193
MW-10 7784 5200 633 13.8 6192
MW-10A NS NS 634.3 15.5 618.8
MW-10B NS NS 634.2 17 617.2
MW-10C 7554 5229 634.7 157 619
MW-11 7329 6377 6315 20.3 617.2
MW-12 6352 6019 639.7 202 619.5
MW-13 7814 5050 631.9 128 619.1
MW-14 6995 4882 636 16.8 619.2
MW-15 5003 4721 635.2 149 620.3
MW-16 6596 5065 636.3 168 6195
MW-18 5746 5836 6454 20 625.4
LW-0I 5070 4807 642.4 23 619.4
LW-02 5465 4662 6474 26 6214
MW-21 7067 4546 631.3 13 6183
MW-22 4398 5208 634.3 20.5 6138
MW-23 7404 4717 631.1 s 6196
MW-24 8033 4596 633.1 18 618.1
MW-28 5696 5657 649 215 621.5
MW-29 7012 4886 635.7 15 620.7
MW-30 7774 5194 6321 - 135 618.6
MW-3] 7505 5907 639.4 18.5 6209
MW-32 7507 5902 639.5 185 621
MW-33 7774 5189 632 135 618.5
MW-34 7002 4880 635.8 15 620.8
MW-35 6542 4934 632.4 13 6194
MW-36 6767 6164 636.2 15 621.2
PZ 42 5696 5662 649 215 6215
PZ43 5702 5662 649.1 215 621.6
PZ-44 6766 6170 636.1 15 621.1
MW-52 7814 4996 631.4 12.5 6189
MW-54 1592 5590 634.6 ! 620.6
MW-50 383 5269 6472 295 617.7
MW-55 7604 5595 6353 14 6213
MW-37 7976 5395 634 12 622
MW-38 8216 5903 | 6336 1.5 622.1
MW-39 7947 6253 63 L 623
MW-40 | 6831 | 639 i 63%6 | 135 | 631
MWL 4517 e 6296 13 6166
MW-41-4R 4517 T A 629 | N
MW-41-5R 4567 6367 | 629 | 1 68 |
MW-31-6R | 48005 6100 | 629 L5 | 675 |
MW-42 3808 o664 1 6293 ) 14 | 6153
o Mwas 4 3ne ] 5880 602 | 18 o622
_oMw.s | 4303 | s%0 | 60y 35S | 6265
Mw-4s | 4388 | 5830 4 6321 11 621.1
MW-16 , 7424 426 | e | 1S 618.5
MWw-47 5084 | 598 | 6876 | 13 |66
Comws 78l ) see9 | e326 [ 115 | 62L]
T MW | 7650 | sss1 6342 Soons ) Tena
MDD s | 4359 6371 | 195 | el16
M2D | ed9s 1 3997 | e 19 1 T el
MDD 6821 1 a4 | e30s 12 6185
M-iD 6538 4919 6314 125 6189
M-5D 7094 4170 633 | s 6215

J:\1252\042\database\1 998\
Acsclav Table 9



TiICs
PJV/IS

Monitoring Wells and TICs with Two or More Occurrences
American Chemical Service Inc. NPL Site

Table 10

Notes:

See Appendices D and E for complete listing of data

By Aquifer

Griffith, Indiana
Concentration
Well  Aquifer Setting  TIC (ug/1)
M-1S§ Upper Ether 20
M-1§ Upper Chloro-di-flouromethane 95
M-4S Upper Tetrahydrofuran 45
MW-06 Upper Ether 29
MW-13  Upper Ether 82
MW-14  Upper 2-ethyl-1-hexanol 28
MW-15 Upper Chloro-di-flouromethane 17
MW-19  Upper Ether 5
MW-19  Upper Chloro-di-flouromethane 21
MW-41  Upper 2-ethyl-1-hexanol 5
Concentration

Well Aguifer Setting TIC (ug/L)
MW-10C Lower Top Ether 4,100
MW-10C Lower  Top Tetrahydrofuran 170
MW-2°  Lower Top 2-ethyl-1-hexanol 12
MW-22 Lower Top Chloro-di-flouromethane 9
MW-22 Lower  Top 2-ethyl-1-hexanol 25
MW-24 Lower Top 2-ethyl-1-hexanol 5
MW-29 Lower Middle 2-ethyl-1-hexanol 8
MW-30 Lower Middle 2-ethyl-1-hexanol 7
MW-34 Lower Bottom 2-ethyl-1-hexanol 12
MW-50 Lower Top 2-ethyl-1-hexanol 19
MW-51 Lower  Top Ether 12,000
MW-51 Lower  Top Tetrahydrofuran 110
MW-52 Lower Top Ether 9,900
MW-52 Lower Top _ _Tetrahydrofuran = 72
MW-53 Lower  Bottom  Tetrahydrofuran 19

7/15/98



Table 11 Page 1 of 4
Groundwater Level Gauging Points
American Chemical Service NPL Site

Lower Aquifer Wells and Piezometers

Well Reference Points  |Date:
Designation East | North TOIC ‘ Notes

PZ44 6170 . 6766 638.47 o
Mw28 5657 | 5696 - 648.77

_ PZ42 5662 5696 648.44 N I o
PZ43 5662 5702 _648.69 B
MW50 5269 © 5383 649.43
MW.7 6113 ' 6732 641.46

MW-10C 5229 , 7554 637.45
MW-9R 4893 . 6990 639.05
MW29 4886 ' 7012 638.06
MW34 4880 | 7002 ~ 638.14
MW-23 4717 . 7404  633.31
MW-24 4596 : 8033  635.22

MWS52 4996 | 7814 . 632.74
MWS53 4977 : 7833 . 632.87
MWS51 5198 | 7767 : 634.16
MW30 5194 7774  634.25
MW33 5189 | 7774 | 634.13
MWS54R 5590 { 7592 | 636.05 ;
MWS55 5595 | 7604 | 636.63 ;
MW-38 5934 | 7506 | 640.43
MW3]| 5907 | 7505 | 641.64
MW32 5902 ' 7507 ' 641.84
M-4D 4949 . 6538 ' 633.32

ATMW-4D 5297 ' 7311 ' 637.99

IMM/jmm
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Table 11

T o

Groundwater Level Gauging Points
American Chemical Service NPL Site

Page 2 of 4

Upper Aquifer Wells

Well Reference Points Date:
Deﬂ;gnation East North TOIC Notes

MW-6 5298 5520 655.28 ; -
MW-11 6377 7329 640.47 -
MW-12 6019 - 6352 642.74 _
MW-13 5050 7814 634.08
MW-14 4882 6995 638.56
MW-15 4721 5003 637.89
MW-18 5836 5746 644.89
MW-19 5231 . 4943 635.78
MW37 5395 7976 636.78 ?
MW38 5903 8216 636.51 ‘ B
MW39 6253 ;| 7947 * 637.77
MWwW40 6349 . 6831 : 639.46
MW41 6242 4517  632.74
Mw42 6264 : 3808 | 632.32 i
MWw43 5880 3719 633.56 |
MWwW44 5390 ! 4303 ' 633.04
MW45 5830 ! 4388 = 635.35
MW46 4526 - 7424 ' 633.32
Mw47 5958 ~ 5084 @ 640.54 .
MW48 5669 . 7814 ;| 636.36 |
MWwW49 5551 © 7650 i 637.00 ‘
M-18 4362 - 5743 | 639.09 i Griffith Landfilll Wells
M-4S 4953 6537 ' 633.42 ' Griffith Landfilll Wells

Staff Gauges
Well T Reference Points Date:

Designation [ East North TOSG Notes

SG-2 4423 6864 622.84
SG-7 5403 6889 637.01 - o
SG-8R 5409 5252 634.70
SG-1 5023 6196 633.50 Yes/No R L

_ SG-3 14180 7123 631.17| Yes/No e
SG-5 5464 7713 63336 | Yes/No o
SG-6 4495 8075 63297 YesNo -
SG-11 5859 8245 63462]  |Yes/No _
SG-12 5596 7867 634.12 Yes/No

IMM/jmm
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Table 11
Groundwater Level Gauging Points
American Chemical Service NPL Site

Page 3 of 4

3250042\ une 97 Sampling Rptisampplan-2

Piezometers
Well Reference Points Date:
Desi§nation East North TOC Notes
- 644.5/
[ LW-2 ] 4331 5465~ 649.70 B
P-3 5453 6470 630.87 B B
P-4 154327 62287 639.25 | - Not Found )
PS5 5285 6510 636.70 B Buried in Brush e Tt T
[ P-6 5150 6551 63875 - Not Found 6/97 T
b [eIse 673 6392 | -
P8 [ 6156 27T T A' -
P-9 6134 6994 638.88
P-10 5413 5852 64932 | of inner casing cracked 3/97 & 6/97
11 5199 75900  649.14° ) enl free product present 397 & 6/97
P-12 5076 ' 5723 650.08 Free Product in Piezometer 3/97 & 6/97
P-13 4878 1 5735 651.20
P-15 5003 7 6187 639.93
P-16 4673 1 5749 ; 648.830
P-17 4584 1 6006 . 654.64 Inside Griffith Landfill
P-18 4623 1 6224 7 649.84 Inside Griffith Landfill
P-22 4636 : 6732, 63430
P-23 i 8 ' 636.18
P-24 5002 1 7178 636.06
P-25 5131 77510 7 635.01
P-26 4764 7309 | 63423
P-27 4904 | 639.70 ‘
P-28 5883 | 7486 1 644.33 i
P-29 ST38 | 6619 : 642.37 Free Product in piezometer 9/97
P-30 5626 1 6793 ' 642.42 Not Found
P-31 5480 7159 : 641.03
P-32 5746 | 7026 - 642.32
P-35 5515 6572 641.44 Free Product in piezometer 9/97
P-36 5410 6851 ' 643.89
P-37 5330 6949  641.37 Destroyed 3/97
B P-38 5149 76992 639.87 ) Destroyed 3/97
P-39 5940 6902 642.00
P-40 5931 7241 638.77 New 9/97 - Installed after water level monitoring
P-4] 5663 7377 .637.23 New 9/97 - Installed after water level monitoring _—
P-49 51457 6949 | 638.98 1 New 9/97 - Installed after water level monitoring
P-50 5129 6964+ 639.59 Not Found
P-51 3876 6859 635.07 NotFound -
P-52 4100 7845 ' 636.66
P-53 4597 8015 636.18 0 T
P-54 4936 8081 638.28 j
P-35 5638 7979 636.08
- ps6 | 6405 7665 63946 | —1——// 00—/ /e e
i P-59 | 6389 6590 639.227 S o T Trm T
P60 {6111 605t 64023 | T T T
i P-61 | 5533 5284 63858 T e T
TTOP62 5665 4945 63706 | R "
P63 15483 7689 63770 ) L *‘ -
~EW-l |5I1376942763950| B Not Found T
P64 14617 7065 63487 0 T T o
P65 4615 7063 63477y | T -
- b6 {4729 7034 6302 | ~— —//7 —/Z— /00
P67 47327034 636061 T T T B
TUP68 [ 4743775263448 S T
P-69 | 4741 7751 634.66 ) S ) T
P70 4880 7680 63538 - ) ) T
P/ C 1 A%I6 /682 TT63532° j T CT
IMM/jmm



New Piezometers - Upper Aquifer

4t

'y
(AT

Groundwater Level Gauging Points
American Chemical Service NPL Site

Table 11

Page 4 of 4

Well Reference Points Date:
Designation East North TOC Notes

PGCS Piezometer Sets i

P-81 5577 7581 636.19 o

P-82 5577 1572 635.77

P-83 5577 7562 63595

P-84 5322 7603 634.35

P-85 5326 7594 634.08

P-86 5329 7585 634.41

P-87 5121 . 7466 - 633.88

P-88 5130 7460 633.90 {

P-89 5137 7454 634.02 !

P-90 | 4881 7152 ° 632.59 !

P-91 4889 ' 7145 ! 632.97 f

P-92 4896 ' 7138 | 633.63 |
BWES Piezometer Pairs i j

P-93 5136 7067 638.79 i

P-94 5146 . 7061 ' 638.98 :

P-95 5146 6532  638.58

P-96 5156 * 6537 638.39

P-97 5008 6283 638.39

P-98 5130 6279 639.35

P-99 5020 5945 644.35

P-100 5031 5948 643.93

P-101 5550 5979 ' 650.08

P-102 5517 5996 647.18

P-103 5672 6248 64497

P-104 6267 5639 646.68

P-105 6678 5885 638.86 o

P-106 6685 5871 638.10

P-107 5766 7339 637.42 ) L

P-108 5757 7324 638.13

Note

All depth measurements and elevations are in units of feet.

IMMJjmm
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Table 12. Groundwater Monitoring Plan, First three years
Upper Aquifer Wells

American Chemical Service NPL Site

TCLITAL: Full scan Target Compound List and Target Analyte List Parameters

Ind: Indicator Parameters, including PCE, TCE, TCA, DCE, VC, chloroethane, benzene, phenol, phthalaies, arsenic, and lead.
(The need for phenols and phthalates to be determined after 2nd Quarter 1998 Sampling).

sampplan 2

UA Wells

7/15/98

Arca of Location with Respect Monitoring Parameters

Groundwater Well 10 Area of Groundwater 1998 1999 2000

Contamination Identification Contamination 2nd Qur 3rd Qur 4th Qtr IstQtr | 2nd Qur 3rd Qur 4th Qur Ist Qtr 2nd Qtr 3IrdQur | 4th Qir
! North MW-11i Side Gradiemt _ | TCLTAL B _Ind__ Ind . ~Ind Ind Ind L
2 MW-12 Side Gradient | TCL/TAL L S L S Ind Ind_ ~ Ind i
3 MW40 Side Gradient | TCL/TAL o Ind__} Ind [ | Ind _ Ind o Ind .
4 Mw3g Side Gradient __ | TCL/TAL Ind__ reurae | _Ind TCUTAL Ind N
5 MW39 Side Gradient TCL/TAL Ind | TCWLITAL B Ind TCL/TAL Ind .
6 MW4s Internal | Teumad Ind Ind | TeutaL | Ind Ind Ind TCLITAL Ind Ind | Ind
7 MW49 Internal | TCULTAL Ind Ind | TCLTAL | Ind Ind lnd TCUTAL Ind ind Ind
8 MW37 Downgradient TCL/TAL Ind TCL/ITAL Ind TCL/TAL Ind -
9 West MWI13 Internal TCL/TAL ~_Ind | TCUTAL R Ind TCL/TAL Ind -
10 MW 14 Internal TCUTAL Ind | TCLTAL | Ind TCL/TAL ; Ind
1 MW46 Side Gradient TCUTAL Ind TCIL/TAL Ind TCLTAL { _ind
12 M-18 Griffith Landfill _ | TCL/TAL _ Ind__ Ind . _Ind Ind Ind ~
13 M-38 Griffith Landfill TCLITAL ) o 1 o
14 M-4S Griffith Landfill TCL/TAL ind TCLTAL Ind TCL/TAL Ind
15 South MWI138 Upgradient TCL/TAL _oInd _t TCUTAL Y 4 Ind TCLTAL i Ind .
16 MWé6 Internal TCUTAL Ind | TCLTAL | _ Ind TCUTAL lnd i
17 MW1Y Internal TCI/TAL Ind | TCLTAL | Ind TCUTAL Ind .
18 MW4S Internal TCL/TAL Ind | TCUTAL _ Ind TCUTAL Ind L
19 MWd44 Side Gradient _ | TCLTAL . Ind TCUTAL Ind TCUTAL Ind -
20 MW4| Side Gradient | TCUTAL Ind TCL/TAL Ind TCLTAL Ind -
2 MW47 Side Gradient _ | TCLTAL _ Ind | TCLTAL Ind TCI/TAL Ind _
22 MW15 Side Gradient | TCI/TAL _Ind TCL/TAL Ind TCL/TAL Ind
23 MW42 Downgradicnt TCL/TAL Ind _ TCUTAL _ Ind TCI/TAL Ind
24 MW43 Downgradient TCL/TAL Ind TCL/TAL Ind TCU/TAL Ind B

Notes:




Table 13. Groundwater Monitoring Plan, First thrce years
Lower Aquifer Wells
American Chemical Service NPL Site

Well Screen Location with | o _ _Monitoring Parameters _ e
Well Depth in Respect to Area of 1998 1999 2000
Identification |Lower Aquifer] GW Contamination§ 2nd Qtr | 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr | 3rd Qir 4th Qur Ist Qtr 20d Qtr | 3rd Qur 4th Qtr

1 MW22 Upper Upgradient | TCUTAL ~ SN [ A P S o B R
2 Mw2g Upper Upgradient | TCLUTAL | . Ind_JlToLmAL_ | | Ind__ | | ToumaL | Ind

3 MW50 Upper Upgradient | ToumaL ind__| Teuma Ind TCUTAL | nd |
4 MW7 Upper SideGradient - | TorAL | | Ind_ | _Id [ | Ind Ind | Ind .

5 MW36 Middle Side Gradient § TcLTAL ) N T
6 MWwWI0C Upper Internal TCLITAL Ind TCLITAL Ind TCL/TAL Ind

7 MWIR Upper Internal |} TCLTAL | TCUTAL ; TCUTAL | TCUTAL | Ind_ | Ind | Ind | TOTAL | Ind | Ind | Ind
8 MW29 Middie Internal 1 TCWTAL | = _ Ind_ } rourAL | | Ind _ TCUTAL | Ind o
9 MW34 Lower {nternal TCL/TAL Ind Ind Ind Ind Ind

10 Mw23 Upper Downgradient | _TCLTAL e Ind | TCLTAL - Id TCUTAL | Ind .
11 MW24 Upper Downgradient TCL/TAL Ind TCL/TAL Ind TCL/TAL Ind

12 MWws2 Upper _ Downgradient | TCUTAL _ | Ind_jTOSAL | | Ind_ _ TCUTAL o Ind |
13 MWSs3 Lower Downgradient TCLTAL Ind TCL/TAL Ind TCL/TAL Ind

14 MWS51 Upper Downgradient_ | TCUTAL | _ | Ind TCL/TAL dnd_ | | ToumaL | _Ind D
15 MW30 Middle Downgradient_ | TCUTAL | | Ind__| TCUTAL e ind ~ TCLTAL | Ind s

16 MW33 Lower Dow@icm TCLTAL Ind TCL/TAL Ind TCL/TAL Ind b

17 MW54R _ Upper Downgradient | TCUTAL | Ind_ jmoumac |l | md_ | TCutaL | md |

18 MWS55 Lower Downgradient TCUTAL Ind TCLTAL Ind TCL/TAL Ind

19 MW _ Upper Downgradient | TouTAL | | Ind__ | TCLTAL _ Ind o lrcumAL | { Ind
20 MW3l Middle ~ Downgradient_ | TCUTAL . Ind TCL/TAL Ihd_ |  |mmaL | | 0 Id |
21 MW32 Lower Downgradient | TCUTAL Ind TCL/TAL Ind TCUTAL Ind

22 M-4D Upper Griffith Landfill } vCuLTAL Ind Ind Ind Ind Ind

23 ATMW-4D Upper ACS Site TCUTAL Ind TCL/TAL Ind TCL/TAL Ind

Notes:
TCL/TAL: Full scan Target Compound List and Target Analyte List Parameters
Ind: Indicator Parameters, including PCE, TCE, TCA, DCE, VC, chloroethane, benzene, phenol, phthalates, arsenic, and lead.
(The need for phenols and phthalates to be determined after 2nd Quaiter 1998 Sampling)
LA Wells 7/15/98
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